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KEEPING AMERICA COMPETITIVE THROUGH 
INVESTMENTS IN R&D 


TUESDAY, MARCH 6, 2012 

U.S. Senate, 

Subcommittee on Science and Space, 
Committee on Commerce, Science, and Transportation, 

Washington, DC. 

The Subcommittee met, pursuant to notice, at 2:56 p.m. in Room 
SR-253, Russell Senate Office Building, Hon. Bill Nelson, Chair- 
man of the Subcommittee, presiding. 

OPENING STATEMENT OF HON. BILL NELSON, 

U.S. SENATOR FROM FLORIDA 

Senator Nelson. Good afternoon. Thank you all for coming 
today. We’re looking forward to this hearing. I want to turn to my 
colleague John, Senator Boozman, for his opening statement first. 

STATEMENT OF HON. JOHN BOOZMAN, 

U.S. SENATOR FROM ARKANSAS 

Senator Boozman. Thank you very much, Mr. Chairman, and 
thank all of you for being here today to help us examine the admin- 
istration’s research and development priorities. I know we have a 
lot to cover, so I’ll try and keep this brief 

Advances in science and engineering are essential to ensuring 
America’s economic growth and global competitiveness, as well as 
addressing a host of other national priorities such as energy inde- 
pendence, cybersecurity, and health care. I join you today with a 
great sense of responsibility and concern about how Congress can 
strengthen our innovation-based economy and take economic 
growth to the next level. 

While prudent investments in research and development are nec- 
essary to further our nation’s future economic growth, this growth 
can certainly be foiled by poor decisionmaking on the part of the 
government. It’s our responsibility as policymakers and keepers of 
the American purse to ensure that we are spending America’s 
hard-earned dollars efficiently and prudently, and I know that we 
all agree with that. 

We must prioritize our nation’s precious and limited R&D dollars 
in a way that gives Americans what they deserve, the biggest bang 
for their taxpayer buck. But what are the necessary steps? How do 
we support America’s spirit of innovation and entrepreneurship 
while being realistic that the Federal Government cannot sustain 
our current level of spending? 


( 1 ) 
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First, to encourage entrepreneurial ventures in the scientific and 
technology community, we must begin bridging the gap in applied 
research by removing the regulatory and tax burdens that stifle 
startups here at home. The United States once led the way in de- 
veloping pro-growth and pro-innovation policies with low tax and 
a limited regulatory burden. We were the first in the world to offer 
companies an R&D tax credit and the first to allow universities to 
patent products originating from Federal R&D grants, R&D funds. 
Other countries have now caught up and in some cases they have 
surpassed our effort. In fact, the U.S. R&D tax credit is only incre- 
mental. More aggressive countries have gone to a flat tax credit for 
all R&D expenditures. 

And while other nations have adopted and advanced our earlier 
strategies, we have taken a step backward. We haven’t even made 
our R&D tax credit permanent. We also impose one of the steepest 
corporate tax rates in the world, 35 percent. Only Japan surpasses 
this, but Japan is now looking to lower their corporate tax rate, 
which would give Americans the dubious honor of having the high- 
est tax rate in the world. 

Furthermore, there’s no doubt that reducing regulatory burdens 
would speed commercialization of key technologies. For example, 
innovative nanotechnologies and new materials often undergo dual 
regulatory processes at the EPA and the Consumer Product Safety 
Commission. These regulatory processes are slowing down the 
speed of innovation and raising the cost of commercializing new 
technologies. 

Second, the model for NSF, NASA, and DARPA is excellent. The 
money is used to support students or scientists in either research 
or critical missions is especially effective for growth, because not 
only are you educating scientists; ultimately it is the scientists who 
are also doing the technology transfer. These students and sci- 
entists often end up working at research institutions like the Uni- 
versity of Arkansas and then subsequently pursuing a career in the 
private sector at places like Apple, or at nanotechnology startups. 
The net result is an immense amount of technology transfer. 

It is no surprise that, with these investments in brain power, 
since 1976 more than 1,300 documented NASA technologies have 
been commercialized, benefiting American commerce, improving 
our quality of life, creating jobs for Americans. 

Meanwhile, there are other nations around the globe who are 
pouring money into their R&D systems with the hope of attracting 
our scientists. We simply cannot let that happen. We must stay fo- 
cused on training scientists in fundamental research. Our record of 
success points to a key fact: we must continue to prioritize funda- 
mental research and programs that train the next generation of 
scientists. 

Finally, I’d like to note that this type of success cannot be 
achieved through mandatory spending on manufacturing research, 
nor can it be achieved through changing the focus and mission of 
the NSF and NIST to advanced manufacturing research agencies. 
Having NIST, NSF, and NASA carry out our manufacturing re- 
search based on requests from the private sector is neither prudent 
investing nor a guarantee of entrepreneurial success. 
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We must continue the U.S. tradition of investing in a diversity 
of research that could potentially benefit large swaths of the econ- 
omy, including but not limited to manufacturing. 

In conclusion, we must continue to do what we do best: funda- 
mental research that cannot be carried out by the private sector. 
This is the tried and true model of success and will ensure that all 
of our investments are the most efficient and effective use of the 
taxpayer dollar. 

I look forward to hearing from the witnesses about the Presi- 
dent’s plan for funding these priorities at these key scientific re- 
search agencies. 

Thank you again, Mr. Chairman. 

Senator Nelson. Thank you. Senator. 

We are here because innovation is the engine that drives and 
transforms our economy. You think back to 225 years ago an ex- 
plorer named John Fitch built the world’s first steamboat. Twenty 
years later, a man named Robert Fulton improved on Fitch’s ideas 
and built a steamboat that was reliable and efficient enough to be 
used for commercial service. And then, within a few years Fulton 
was operating steamboats on six rivers and the Chesapeake Bay. 

The steamboat allowed people to transport materials and goods 
across the country. This helped bring about the Industrial Revolu- 
tion and opened up the entire continent to exploration and settle- 
ment. 

So inventions here in this country like the steamboat have trans- 
formed the U.S. from a small, rugged, frontier nation into what we 
are today, a global superpower. 

In this economic environment, we’re having to make tougher de- 
cisions about what we can afford, decisions that are going to affect 
the future and the direction of this country, and it’s going to affect 
the competitiveness of this country in the global economy. Because 
the Federal resources are precious, we’re going to scrutinize every 
tax dollar and hopefully it’s going to be spent responsibly. 

There are global competitors that are giving us rising challenges, 
and some of them are really pushing the R&D and investing heav- 
ily in education of their next generation of scientists and engineers. 
We see American companies increasingly doing their research and 
development abroad to take advantage of that fact. 

I was at a high-tech defense and aerospace firm yesterday. They 
have 600 openings and they’re having to scramble to find the talent 
to fill those openings. 

So if you look back at the historical impact of innovation on our 
nation’s economy, the current fiscal environment and the rising 
challenges from the global competitors, it provides a backdrop for 
the hearing today. Of course, we are joined by four of the country’s 
leading experts in research and development — from the Office of 
Science and Technology, the National Science Foundation, the Na- 
tional Institute of Standards and Technology, and NASA. These or- 
ganizations are directly responsible for innovations that have im- 
proved our quality of life,enhanced our national competitiveness, 
and have addressed some of the most challenging problems of our 
time. 

So, Dr. Holdren, Dr. Gallagher, Dr. Suresh, and Dr. Peck, Sen- 
ator Boozman and I look forward to your testimony. Of course, your 
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written testimony will be entered in the record, so if you would 
give a summary of it in about five minutes each, we’ll get into the 
questions after that. Dr. Holdren. 

STATEMENT OF DR. JOHN P. HOLDREN, DIRECTOR, OFFICE OF 

SCIENCE AND TECHNOLOGY POLICY, EXECUTIVE OFFICE OF 

THE PRESIDENT OF THE UNITED STATES 

Dr. Holdren. Thank you. Chairman Nelson, Ranking Member 
Boozman. I’m certainly happy to be here today and especially 
happy to be here with such a distinguished set of colleagues from 
NIST, NSF, and NASA, to talk about the state of Federal R&D in 
the context of the President’s 2013 budget proposal, and of course 
the context of the America COMPETES Act and its reauthoriza- 
tion, in which this subcommittee and the parent committee played 
such an important role. 

The President called on us in his State of the Union speech to 
create or to help create an American economy that’s built to last. 
He talked about a number of ingredients of that economy. He 
talked about leading the world in educating our people. He talked 
about attracting a new generation of high tech manufacturing. He 
talked about taking control of our own energy. In various ways, his 
2013 budget proposal reflects those priorities. 

As you mentioned, Mr. Chairman, my written testimony covers 
the details, so I’m just going to very briefly hit a few highlights 
here, starting with the proposal for a total of $140.8 billion for Fed- 
eral R&D, an increase of about 1.4 percent over the enacted 2012 
level. When inflation is taken into account, predicted to be about 
1.7 percent, it’s about fiat with the 2012 enacted. 

But within that total, the budget proposes almost $65 billion for 
non-defense R&D and that’s actually an increase of 5 percent in 
current dollars over the 2012 enacted. But of course, that R&D 
total does have to fit within an overall discretionary budget that 
would be fiat at the 2011 enacted levels for the second year in a 
row, consistent with the Budget Control Act agreed to by the Con- 
gress and the President last August, and to get there we made, ob- 
viously, some very tough choices. 

And I’d like to say hi to Chairman Rockefeller. Great to be with 
you, sir, as well as with the other two distinguished gentlemen up 
there. 

The agencies that were marked for increases in this budget in- 
cluded, notably, the NSF, the National Institute of Standards and 
Technology laboratories, and the DOE’s Office of Science. Those 
three agencies have been widely recognized, including in the COM- 
PETES Act, for their essential contributions to basic research in 
science and engineering and the importance of that basic research, 
of course, as you both have commented in your opening remarks, 
Mr. Chairman and Mr. Ranking Member — essential to the future 
of economic innovation, as well as the future of our national and 
homeland security and our quality of life in other dimensions. 

Of course, other agencies that in better times would clearly have 
been found worthy of more money under this budget will endure 
decreases or be held fiat. Among those are NASA, which we pro- 
pose funding essentially at last year’s level, down about half a per- 
cent, in a manner consistent with the bipartisan agreement that 
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was reached between the Congress and the administration that 
balances the several crucial missions of that very important agen- 
cy- 

Among the priorities of this committee reflected in the budget, of 
course, is science, technology, engineering, and math education, 
STEM education. That would be funded at $3 billion, a 2.6 percent 
increase. And as part of the administration’s efforts to make sure 
that money is spent wisely, and I appreciate your admonitions on 
that point, my office in December released the most comprehensive 
summary of an inventory of Federal STEM education efforts ever 
compiled. We will release later this spring a 5-year Federal STEM 
education strategic plan. 

Also in response to the work of this committee and particularly 
the COMPETES Act, OSTP recently released a comprehensive na- 
tional strategic plan for advancedmanufacturing. Per that plan’s 
recommendations, in December the White House created an Office 
of Manufacturing Policy, to be co-chaired by Commerce Secretary 
John Bryson and National Economic Council Director Gene 
Sperling, to drive interagency coordination in this very important 
advanced manufacturing domain. 

We’re also working to help agencies take maximum advantage of 
Section 105 of COMPETES, which was championed by two mem- 
bers of this committee. Senators Pryor and Warner, which granted 
all Federal agencies broad authority to conduct prize competitions 
to solve tough problems and advance their core missions. Later this 
month, OSTP will submit to Congress a full progress report on how 
the COMPETES prize authority is being implemented across the 
government. 

Finally, reflecting another interest of this committee, OSTP re- 
cently conducted two public consultations on public access to the 
results of federally-sponsored research, and we anticipate deliv- 
ering to Congress an update on that topic later this month. 

As those items I think indicate, this administration, through its 
proposed 2013 budget and its active implementation of the America 
COMPETES Act, is working hard to help ensure that America 
strengthens its position as a global leader in scientific research and 
technological innovation. I’m certainly looking forward, as I know 
my colleagues are, to working with this committee to maintain this 
momentum, and I’ll be happy to try to answer any questions you 
have after our initial statements. 

Thank you. 

[The prepared statement of Dr. Holdren follows:] 

Prepared Statement of Dr. John P. Holdren, Director, Office of Science and 
Technology Policy, Executive Office of the President of the United States 

Chairman Nelson, Ranking Member Boozman, and Members of the Committee, it 
is my distinct privilege to be here with you today to discuss the current state of Fed- 
eral research and development (R&D) in the context of the President’s Fiscal Year 
(FY) 2013 Budget and the America COMPETES Reauthorization Act of 2010. 

Administration Initiatives in Innovation, Education, and Infrastructure 

President Obama, in his most recent State of the Union address, called on all of 
us to help create an American economy that is built to last. He called on us to work 
toward an America that leads the world in educating its people. An America that 
attracts a new generation of high-tech manufacturing and high-paying jobs. An 
America in control of our own energy. He called on us all to do what this Nation 
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does best — investing in the creativity and imagination of the American people. In 
order to be globally competitive in the 21st century and create an American econ- 
omy that is built to last, we must not only put this Nation on a sustainable fiscal 
path, but also create an environment where invention, innovation, and industry can 
flourish. 

The President’s 2013 Budget aims to do exactly that. It includes continuing in- 
vestment in science and engineering research that can turn ideas into realities. And 
it provides support for the creation of new technologies, products, businesses, and 
industries that, despite barely having been imagined a few years ago, promise to 
become essential and even iconic. 

The 2013 Budget recognizes today’s difficult economic circumstances and makes 
tough choices, limiting spending in many areas that in other times would be deemed 
worthy of greater support. But the Budget also focuses on and shows confidence in 
the future. By building and fueling America’s engines of discovery, it will expand 
the frontiers of human knowledge, promote sustainable economic growth based in 
part on a revitalized American manufacturing sector, cultivate an American clean- 
energy future, improve health-care outcomes for more people at lower cost, address 
the challenge of global climate change, manage competing demands on environ- 
mental resources, and reinforce our national security. This Budget is designed to en- 
sure that America will continue, in the President’s words, to “out-innovate, out-edu- 
cate, and out-build the rest of the world.” 

As past budgets from this Administration did, the President’s new 2013 Budget 
proposes to invest intelligently in innovation, education, and infrastructure today to 
generate the industries, jobs, workforce, and environmental and national-security 
benefits of tomorrow. Obviously, we need the continued support of the Congress to 
get it done. I say “continued support” because much of the President’s Federal re- 
search and education investment portfolio enjoyed bipartisan support during the 
first 3 years of the Administration. We hope to extend this partnership, with both 
the Senate and the House, across the entire science and technology portfolio rep- 
resented in the President’s budget. 

In the remainder of this testimony, I elaborate on the reasons the Administration 
is most hopeful you’ll provide that support. 

The Federal R&D Budget 

In his State of the Union address, the President outlined a vision of working to- 
gether to create an economy built on American manufacturing, American energy, 
and skills for American workers. We can help spur innovation to accomplish these 
goals by investing in research and development. The President’s Fiscal Year 2013 
Budget proposes $140.8 billion for Federal research and development (R&D) to do 
just that — to build American innovation in manufacturing, to promote clean Amer- 
ican energy, and to nurture a highly skilled American workforce for the future. To 
strengthen U.S. leadership in the 21st century’s high-tech, knowledge-based econ- 
omy, the 2013 Budget proposes a substantial increase in non-defense R&D to $64.9 
billion, an increase of 5.0 percent over the 2012 enacted level. 

(My testimony discusses changes in current dollars, not adjusted for inflation. The 
latest economic projections show inflation of 1.7 percent between 2012 and 2013 for 
the economy as a whole, using the GDP deflator.) 

This 5 percent increase notwithstanding, the Obama Administration’s investments 
in innovation, education, and infrastructure fit within an overall discretionary budg- 
et that would be flat at 2011 enacted levels for the second year in a row, consistent 
with the Budget Control Act agreed to by Congress and the President last August. 
The Budget reflects strategic decisions to focus resources on those areas where the 
payoff for the American people is likely to be highest, while imposing hard-nosed 
fiscal discipline on areas lacking that kind of promise. For example, the $74.1 billion 
proposed for development in the 2013 Budget represents a decline compared to the 
2012 funding level. Across government, important programs will have to make do 
with less, as noted in several of the program descriptions below. And the 
Administration's commitment to making tough choices is not limited to development 
funding. The total (defense and nondefense) R&D budget would be $140.8 billion, 
1.4 percent above the 2012 enacted level but well below the $142.7 billion enacted 
total for Fiscal Year 2011. 

Budgets of Science Agencies 

Three agencies have been identified as especially important to this Nation’s con- 
tinued economic leadership by the President’s Plan for Science and Innovation, the 
America COMPETES Act of 2007, the Administration’s Innovation Strategy, and the 
America COMPETES Reauthorization Act of 2010 enacted last January in large 
part due to the strong leadership of this Committee. Those three jewel-in-the-crown 
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agencies are the National Science Foundation (NSF), a primary source of funding 
for basic curiosity-driven academic research which leads to discoveries, inventions, 
and job creation; the Department of Energy’s (DOE’s) Office of Science, which leads 
fundamental research relevant to energy and also builds and operates much of the 
major research infrastructure — advanced light sources, accelerators, supercom- 
puters, and facilities for making nano-materials — on which our scientists depend for 
research breakthroughs; and the National Institute of Standards and Technology 
(NIST) laboratories, which support a wide range of technically and economically es- 
sential pursuits from accelerating standards development for health information 
technology to conducting measurement-science research to enable net-zero-energy 
buildings and advanced manufacturing processes. 

In recognition of the immense leverage these three agencies offer and their key 
role in maintaining America’s preeminence in the global marketplace, Congress and 
this Administration have worked together to put total funding for these agencies on 
a doubling trajectory. Funding constraints and new funding levels set in the Budget 
Control Act of 2011 mean dela 3 dng the original target completion date for doubling 
these budgets. But the 2013 Budget maintains the doubling commitment with a 4.3 
percent increase between 2012 and 2013 for the three agencies’ combined budgets, 
totaling $13.1 billion. I want to emphasize that the proposed increases for these 
agencies are part of a fiscally responsible budget focused on deficit reduction, mean- 
ing these increases are fully offset by cuts in other programs. 

I now turn to the budgets of individual agencies in a bit more detail. I will focus 
on the agencies under the jurisdiction of the Committee. Therefore, I will not pro- 
vide details of the defense R&D portfolio (the Department of Defense and DOE’s de- 
fense programs) or the budget of the National Institutes of Health (NIH). 

National Science Foundation (NSF) 

The National Science Foundation (NSF) is the primary source of support for aca- 
demic research for most non-biomedical disciplines, and it is the only Federal agen- 
cy dedicated to the support of basic research and education across all fields of 
science and engineering. NSF has always operated under the belief that optimal use 
of Federal funds relies on two conditions: ensuring that its research is aimed — and 
continuously re-aimed — at the frontiers of understanding; and certifying that every 
dollar goes to competitive, merit-reviewed, and time-limited awards with clear cri- 
teria for success. When these two conditions are met, the Nation gets the most intel- 
lectual and economic leverage from its research investments. In recognition of the 
time-proven truth that today’s NSF grants are tomorrow’s job-creating companies, 
the 2013 Budget request for NSF is $7.4 billion, an increase of 4.8 percent above 
the 2012 funding level. 

NSF puts the greatest share of its resources into the Nation’s colleges and univer- 
sities. Universities are the largest performers of basic research in the United States, 
conducting over 50 percent of all basic research. Basic research funding such as that 
provided by NSF is important not only because it leads to new knowledge and appli- 
cations but also because it trains the researchers and the technical workforce of the 
future, ensuring the Nation will benefit from a new generation of makers and doers. 
In order to maximize this dual benefit to society and NSF’s special contribution, the 
2013 Budget provides $243 million to sustain the number of new NSF Graduate Re- 
search Fellowships at 2,000. The 2013 Budget also includes $64 million for the Ad- 
vanced Technological Education (ATE) program to promote partnerships between 
higher-education institutions and employers to educate technicians for the high- 
technology fields that drive our Nation’s economy. 

The 2013 Budget expands NSF’s efforts in clean-energy research, advanced manu- 
facturing, wireless communications, cyber-infrastructure, and other emerging tech- 
nologies. NSF proposes to increase research funding to promote discoveries that can 
spark innovations for tomorrow’s clean-energy technologies with a cross-disciplinary 
approach to sustainability science. The Science, Engineering, and Education for Sus- 
tainability (SEES) portfolio will increase to $203 million in the 2013 Budget for inte- 
grated activities involving renewable energy technologies, green chemistry, and com- 
plex environmental and climate processes. NSF supports job creation in advanced 
manufacturing and emerging technologies with $257 million in Cyber-enabled Mate- 
rials, Manufacturing, and Smart Systems (CEMMSS) for multidisciplinary research 
targeted at new materials, smart systems, advanced manufacturing technologies, 
and robotics technologies. To encourage interdisciplinary research for the bio- 
economy of the future, the 2013 Budget provides $30 million for research at the 
interface of biology, mathematical and statistical sciences, the physical sciences, and 
engineering in the BioMaPS program. The Cyber Infrastructure Framework for 21st 
Century (CIF21) portfolio will expand to $106 million in the 2013 budget for accel- 
erating research, workforce development, advanced computing infrastructure, and 
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new functional capabilities in computational and data-enabled science and engineer- 
ing. The Budget proposes $51 million for the NSF’s Enhanced Access to the Radio 
Spectrum, or EARS, to support research into new and innovative ways to use the 
radio spectrum. NSF also proposes $110 million for Secure and Trustworthy Cyber- 
space (STC), a cybersecurity basic research initiative. 

National Aeronautics and Space Administration (NASA) 

The 2013 NASA Budget reaffirms the Administration’s commitment to a bold and 
ambitious future for NASA, consistent with the bipartisan agreement between Con- 
gress and the Administration regarding the importance of NASA and its many pro- 
grams. These critical efforts not only advance grand and inspirational undertakings 
such as space exploration, scientific discovery, and aeronautical research, but also 
provide an indispensable platform from which to study and understand our plan- 
etary home. Moreover, NASA’s programs drive new technology development and in- 
novation and help advance new products, services, businesses, and jobs with great 
potential for economic growth. In keeping with such considerations and the provi- 
sions of the 2010 NASA Authorization Act (the Act), the 2013 Budget funds contin- 
ued development of the Space Launch System (SLS) and Orion Multi-Purpose Crew 
Vehicle (MPCV) to enable human-exploration missions beyond Earth’s orbit; the op- 
eration and enhanced use of the International Space Station (ISS), which has been 
extended through at least 2020; the development of private-sector systems to carry 
cargo and crew into low Earth orbit, thus re-establishing a U.S. human spaceflight 
capability and shortening the duration of our sole reliance on Russian launch vehi- 
cles for access to the ISS; a balanced portfolio of space and Earth science, including 
a continued commitment to new satellites and programs for Earth observation; a dy- 
namic space-technology development program; and a strong aeronautics research ef- 
fort. 

Within the context of a difficult budget environment and the Budget Control Act’s 
spending caps freezing discretionary spending at 2011 levels for the second year in 
a row, NASA’s budget request for 2013 is $17.7 billion, a decrease of $58 million 
from the 2012 enacted level. This budget incorporates difficult choices that honor 
the priorities of the Act while providing a balanced program of science, research, 
technology development, safe spaceflight operations, and exploration. The budget for 
the James Webb Space Telescope (JWST) is $628 million in 2013 in support of a 
scheduled 2018 launch, thus assuring NASA the opportunity to continue work on 
this transformative facility, which will expand and deepen our understanding of how 
the first stars and galaxies formed after the Big Bang, of planets around other stars, 
and of dark energy. The budget for Mars exploration reflects an integrated strategy 
that ensures the next steps for the robotic Mars Exploration Program that support 
science and long-term human exploration goals. The 2013 Budget maintains Earth- 
science research funding levels consistent with the 2012 Budget. The Budget also 
provides $1.9 billion in Fiscal Year 2013 funding for the SLS and $1.0 billion for 
the Orion MPCV, advancing the continued development of these systems that will 
enable exploration to deep-space destinations beyond today’s reach. In these activi- 
ties NASA will build on the configuration and acquisition decisions that it has made 
over the last several months. Similarly, the Budget provides a solid foundation for 
the commercial crew and cargo transportation programs that are necessary to pro- 
vide safe and cost-effective U.S. access to low Earth orbit, and will allow us to stop 
paying Russia for astronaut transport to the ISS. 

Department of Commerce National Institute of Standards and Technology (NIST) 

The hugely complex web of technology that keeps this Nation’s equipment and 
economy running smoothly depends on largely invisible but critical support in the 
fields of measurement science and standards. The National Institute of Standards 
and Technology (NIST) laboratories stand at the core of this Nation’s unparalleled 
capacity in these areas, promoting U.S. innovation and industrial competitiveness 
by advancing measurement science, standards, and technology. Reflecting NIST’s 
vital role in supporting the economy and infrastructure, the 2013 Budget of $708 
million for NIST’s intramural laboratories and construction of research facilities 
amounts to a 13.8 percent increase over the 2012 enacted level. That increase will 
support high-performance laboratory research and facilities for a diverse portfolio of 
investigations in areas germane to advanced manufacturing, nanotechnology, 
cybersecurity, and disaster resilience. For NIST’s extramural programs, the Budget 
includes $128 million for the Hollings Manufacturing Extension Partnership and 
$21 million for the Advanced Manufacturing Technology Consortia program, a new 
public-private partnership that will develop road maps of long-term industrial re- 
search needs and will fund research at leading universities and government labora- 
tories directed at meeting those needs. All of these NIST programs are important 
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components of A National Strategy Strategic Plan for Advanced Manufacturing, a 
comprehensive strategic plan to guide Federal advanced manufacturing R&D invest- 
ments that was released in February. 

Department of Commerce National Oceanic and Atmospheric Administration (NOAA) 

NOAA plays a vital role supporting research on the Earth’s oceans, atmosphere, 
and marine habitats which directly and indirectly are enormous sources of economic 
activity. The NOAA budget of $5 billion allows NOAA to strengthen the scientific 
basis for environmental decisionmaking; improve critical weather and climate serv- 
ices that protect life and property; invest more heavily in restoring our oceans and 
coasts to ensure their ongoing ecological stability and commercial vigor; and ensure 
satellite continuity. 

The 2013 Budget provides $1.8 billion to continue the development and acquisi- 
tion of NOAA’s polar-orbiting and geostationary weather satellite systems, as well 
as satellite-borne measurements of sea level and potentially damaging solar storms. 
The Budget includes funding to continue work on the instruments and spacecraft 
for the Joint Polar Satellite System, or JPSS. NOAA will also conduct Arctic re- 
search (including bellwether studies of changing conditions), improve regional pro- 
jections of climate change, and support research on coastal and marine resources 
and development of marine sensor technologies to address harmful algal blooms and 
ocean acidification. 

Department of Energy (DOE) 

The Department of Energy (DOE) 2013 Budget positions the United States to lead 
in the clean-energy economy of the future with an R&D portfolio that totals $11.9 
billion, an increase of $884 million or 8.0 percent over the 2012 enacted level. (This 
does not include DOE’s non-R&D cleanup and energy-deployment programs.) The 
Administration’s clean-energy R&D priorities focus on developing cutting-edge tech- 
nologies with real-world applications to advance a clean-energy economy, increase 
energy efficiency in industry and manufacturing, reduce energy use in buildings, 
and reach the goal of having 1 million advanced technology vehicles on the road by 
2015. 

The 2013 Budget invests in DOE’s clean-energy programs to reduce dependence 
on oil and to move toward a clean-energy future, including $2.3 billion for Energy 
Efficiency and Renewable Energy (EERE). Within this total, the Budget provides 
$290 million to expand activities on innovative manufacturing processes and ad- 
vanced materials to enable U.S. companies to cut manufacturing costs by using less 
energy. The Budget also moves closer to the goal of 1 million advanced technology 
vehicles on the road by investing $420 million within EERE to advance vehicle tech- 
nologies and to make electric vehicles cost competitive, and by enhancing advanced 
vehicle tax incentives. The Budget also includes $12 million for DOE as part of a 
$45-milhon priority research and development initiative by the Department of En- 
ergy, the Department of the Interior’s U.S. Geological Survey, and the Environ- 
mental Protection Agency to understand and minimize the potential environmental, 
health, and safety impacts of natural gas development through hydraulic fracturing 
(fracking). 

The 2013 Budget provides $350 million for the Advanced Research Projects Agen- 
cy — Energy (ARPA-E) within DOE to support transformational discoveries and ac- 
celerate solutions in the development of clean energy technology. ARPA-E performs 
high-risk, high-reward energy research with real-world applications in areas rang- 
ing from grid technology and power electronics to batteries and energy storage. First 
funded as part of the American Recovery and Reinvestment Act (ARRA), ARPA-E 
is a signature component of the America COMPETES Act, and was reauthorized in 
the America COMPETES Reauthorization Act. 

The 2013 Budget also supports research through Energy Innovation Hubs funded 
in 2012 to solve specific energy challenges as part of DOE’s overall research and 
development strategy. Each of the five Energy Innovation Hubs focuses top scientific 
and engineering talent on a specific problem: improving batteries and energy stor- 
age, reducing constraints from critical materials, developing fuels that can be pro- 
duced directly from sunlight, improving energy-efficient building systems design, 
and using modeling and simulation for advanced-nuclear-reactor operations. The 
Budget proposes $20 million to create a new Energy Innovation Hub on Electricity 
Systems to focus on grid systems, emphasizing the interface between transmission 
and distribution systems. Each of these Hubs will bring together a multidisciplinary 
team of researchers in an effort to speed research and shorten the path from sci- 
entific discovery to technological development and commercial deployment of highly 
promising energy-related technologies. Complementing the Hubs, the Department 
plans to continue coordination with the Office of Science’s Energy Frontier Research 
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Centers, which tackle the toughest scientific hurdles to building a new 21st century 
clean energy economy. 

The Department of Energy’s Office of Science pursues fundamental discoveries 
and supports major scientific research facilities that provide the foundation for long- 
term progress in energy-related domains such as nanotechnology, the physical 
sciences, advanced materials, high-end computing, energy supply and end-use effi- 
ciency, and climate change. The Office stewards 10 DOE National Laboratories and 
supports the research of more than 25,000 Ph.D. scientists, graduate students, and 
postdoctoral associates at over 300 universities and national laboratories nation- 
wide. About 26,500 researchers from academe, national laboratories, and industry 
make use of its advanced scientific user facilities each year, pursuing discoveries at 
the frontiers of science that enhance the Nation’s energy security and strengthen 
our economic competitiveness. The 2013 Budget of $5.0 billion for the Office of 
Science, 2.4 percent above the 2012 enacted level, provides support for facilities and 
cutting-edge research. 

Environmental Protection Agency (EPA) 

Environmental Protection Agency (EPA) R&D funding totals $576 million in the 
2013 Budget, $8 million more than the 2012 funding level. With this investment, 
EPA will focus on enhancing and strengthening the planning and delivery of science 
in its restructured research and science programs, making these efforts more inte- 
grated and cross-disciplinary. The 2013 Budget supports high-priority research of 
national importance in such areas as potential endocrine disrupting chemicals, inno- 
vative chemical design, green infrastructure, computational toxicology, drinking 
water, and STEM fellowships. The 2013 Budget proposes a total of $14 million for 
EPA for the above-mentioned collaboration with USGS and DOE on hydraulic frac- 
turing. 

United States Geological Survey (USGS) 

The total budget of the United States Geological Survey (USGS), Interior’s lead 
science agency, is $1.1 billion, a $35 million increase from the 2012 enacted level. 
The 2013 Budget proposes $19 million for USGS for the above-mentioned collabora- 
tion with EPA and DOE on hydraulic fracturing. The Budget also sustains USGS 
funding for water and ecosystems science programs; research to mitigate natural 
hazards such as earthquakes, landslides, floods, and volcanoes; and climate change 
science. 

Department of Homeland Security (DHS) 

Department of Homeland Security (DHS) R&D totals $729 million in the 2013 
Budget, up 26.3 percent from the 2012 enacted level in order to partially restore 
steep cuts enacted in 2012 appropriations. The 2013 Budget funds important R&D 
advances in cybersecurity, nuclear materials and explosives detection, and biological 
response systems. The Budget does not fund construction of the National Bio-and 
Agro-Defense Facility (NBAF) in 2013; rather, DHS will conduct a comprehensive 
assessment of the requirements for a large animal foreign and emerging disease re- 
search and diagnostic laboratory facility in the United States. 

Department of Transportation (DOT) 

The 2013 Budget provides $1.1 billion for Department of Transportation (DOT) 
R&D, a $132 million increase compared to the 2012 funding level. The Budget re- 
quest includes funding for several R&D activities in the Federal Aviation Adminis- 
tration’s (FAA) Next Generation Air Transportation System, known as NextGen. 
The Joint Planning and Development Office coordinates this important interagency 
effort, which strives to reduce delays, expand capacity, and improve the safety and 
environmental impact of air transportation. The Federal Highway Administration 
(FHWA) also manages a comprehensive, nationally coordinated highway research 
and technology program, engaging and cooperating with other highway research 
stakeholders. FHWA performs research activities associated with safety, infrastruc- 
ture preservation and improvements, and environmental mitigation and stream- 
lining. 

White House Office of Science and Technology Policy (OSTP) 

The 2013 Budget requests $5.85 million for White House Office of Science and 
Technology Policy (OSTP) operations, above the $4.50 million 2012 enacted funding 
level but 12.0 percent below the $6.65 million 2011 enacted funding level. OSTP 
works with the Office of Management and Budget (0MB) to set S&T priorities for 
all the Executive Branch departments and agencies with S&T and STEM-education 
missions. OSTP also provides science and technology advice and analysis in support 
of the activities of the other offices in the Executive Office of the President and sup- 
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ports me in my role as the Assistant to the President for Science and Technology, 
with the responsibility to provide the President with such information about science 
and technology issues as he may request in connection with the policy matters be- 
fore him. In addition, OSTP coordinates a wide array of interagency research initia- 
tives with significant economic implications through administration of the National 
Science and Technology Council (NSTC) and serves as the lead White House office 
in a range of bilateral and multilateral S&T activities internationally. This work is 
accomplished with approximately 27 full-time equivalent staff supported by the 
OSTP appropriation, which includes the OSTP Director, four Associate Directors (for 
Science, Technology, Environment, and National Security and International Affairs), 
additional technical experts, and a small administrative team. In addition, there are 
approximately 50 scientific and technical experts detailed to OSTP from all across 
the Executive Branch along with approximately a dozen other experts brought in 
under the Intergovernmental Personnel Act or various fellowship arrangements. 
This mix of personnel allows OSTP to tap a wide range of expertise and leverage 
a multitude of high-value resources to ensure that the science and technology work 
of the Federal Government is appropriately supported, coordinated and amplified. 
The reduced 2012 OSTP funding level required significant reductions in staffing and 
support levels; the 2013 Budget would return OSTP personnel and support funding 
closer to historical levels. 

Science, Technology, Engineering, and Mathematics (STEM) Education 

In his remarks at the second White House Science Fair in early February, the 
President called for an “all-hands-on-deck” approach to science, technology, engi- 
neering, and mathematics (STEM) education. “Let’s train more teachers. Let’s get 
more kids studying these subjects. Let’s make sure these fields get the respect and 
attention that they deserve,” he said. To support this important effort, the 2013 
Budget invests $3.0 billion in programs across the Federal Government on STEM 
education, a 2.6 percent increase over the 2012 enacted funding level. The 2013 
Budget makes disciplined choices guided by drafts of the Federal STEM education 
strategic plan, cutting back on lower-priority programs to make room for targeted 
increases and reducing duplication and overlap. The Budget proposes elimination or 
consolidation of programs that would reduce the total number of Federal STEM edu- 
cation programs to 209 from 235 in Fiscal Year 2012. 

In his 2011 State of the Union address, the President called for a new effort to 
prepare 100,000 effective STEM teachers with strong teaching skills and deep con- 
tent knowledge over the next decade. That call had roots in a groundbreaking anal- 
ysis by the President’s Council of Advisors on Science and Technology (PCAST) and 
remains a priority for this Administration in the coming year. As a crucial compo- 
nent of achieving this goal, the 2013 Budget proposes an investment of $135 million 
through the Department of Education (ED) and NSF to provide effective teachers 
in every classroom across America who are well qualified in the STEM subjects they 
teach. This coordinated effort between NSF and ED will help prepare teachers with 
both strong teaching skills and deep content knowledge. The 2013 Budget in ED 
proposes setting aside $80 million from the Effective Teachers and Leaders State 
Grants program to support the expansion of promising and effective models of 
STEM teacher preparation, which will be an important step toward the President’s 
goal. In NSF, $55 million is proposed for the Robert Noyce Scholarship Program, 
to encourage talented STEM majors and professionals to become K-12 mathematics 
and science teachers. 

In February, the President announced that the 2013 Budget will also establish 
undergraduate STEM education reform as a top priority, in part to fulfill PCAST’s 
most recent report on undergraduate STEM education, released last month in con- 
junction with the second White House Science Fair, calling for the United States 
to establish a goal of training one million additional STEM graduates over the next 
decade. Federal agencies will contribute to this goal through programs designed to 
engage students and improve teaching and learning in STEM fields from early 
learning through K-12 and undergraduate levels. For example, the 2013 Budget 
proposes a significant boost in funding at NSF for undergraduate education, and im- 
proved coordination between undergraduate STEM education programs at NSF and 
ED. The Budget proposes $61 million for NSF’s Transforming Undergraduate Edu- 
cation in STEM (TUES) program, which will provide research and development 
funds to design, test, and implement more effective educational materials, cur- 
riculum, and methods to improve undergraduate learning and completion rates in 
STEM for a diverse population. The Budget also proposes $60 million for a jointly 
administered NSF and ED mathematics education initiative that will allocate funds 
for early research, development, validation, and scale-up of effective practices. Simi- 
lar to ED’s Investing in Innovation (i3) program, this initiative will support collabo- 
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rations between researchers and practitioners to develop and test promising ap- 
proaches and support widespread adoption of practices found to be effective through 
rigorous evaluations. 

These efforts in the 2013 Budget are part of a broader Administration commit- 
ment to look carefully at the effectiveness of all STEM programs and find ways to 
improve them. To further this goal, last year I established a Committee on STEM 
Education under the NSTC as called for in Section 101 of the America COMPETES 
Reauthorization Act. In December, the Committee released the most comprehensive 
inventory of all Federal STEM efforts ever compiled. The work of this Committee 
is closely aligned with the vision for STEM education outlined by Congress in the 
America COMPETES Reauthorization Act and has focused on improving the coordi- 
nation and effectiveness of all Federal STEM education programs. In this spirit, the 
Administration released a description of a 5-year Federal STEM education strategic 
plan and an update to the Federal STEM inventory along with the Budget, as called 
for in the COMPETES reauthorization. The final strategic plan, to be released this 
spring, will outline a path to increase coordination and collaboration among the 13 
agencies that support STEM education and increase the efficiency and impact of the 
Federal portfolio of STEM education programs. 

OSTP looks forward to continuing to work with this Committee on our common 
vision of improving STEM education for all of America’s students in order to build 
the skilled workforce the Nation needs. 

Advanced Manufacturing, Innovation, Entrepreneurship, and Job Creation 

In June 2011, the President launched the Advanced Manufacturing Partnership 
(AMP), a national effort that brings together industry, universities, and the Federal 
Government to invest in emerging technologies that will create high-quality manu- 
facturing jobs and enhance our global competitiveness. The partnership is a key rec- 
ommendation of The Report to the President on Ensuring American Leadership in 
Advaneed Manufacturing, released by the President’s Council of Advisors on Science 
and Technology (PCAST) in June 2011. The 2013 Budget builds on many of the 
PCAST report’s recommendations and the priorities outlined by the President in his 
2012 State of the Union address by proposing $2.2 billion for Federal advanced- 
manufacturing R&D at NSF, NIST, DOD, DOE, and other agencies. For example, 
the Budget provides DOE with $290 million to expand R&D on innovative manufac- 
turing processes and advanced industrial materials that will enable U.S. companies 
to cut the costs of manufacturing by using less energy, while improving product 
quality and accelerating product development. Also, as part of the broader effort, the 
Budget invests in the National Robotics Initiative (NRI) to develop robots that work 
with or beside people to extend or augment human capabilities. Another important 
component of the broader Federal R&D agenda that contributes to advanced manu- 
facturing is the Materials Genome Initiative: in the same way that the Human Ge- 
nome Project accelerated a range of biological sciences by identifying and deci- 
phering the human genetic code, this initiative will speed our understanding of the 
fundamentals of materials science, providing a wealth of practical information that 
American entrepreneurs and innovators will be able to use to develop new products 
and processes. 

Last year, in response to Section 102 of the America COMPETES Reauthorization 
Act, we created the NSTC interagency working group on Advanced Manufacturing. 
This group recently released A National Strategic Plan for Advanced Manufac- 
turing, a comprehensive strategic plan to guide Federal advanced manufacturing 
R&D investments as called for by the COMPETES reauthorization. The plan docu- 
ments the fundamental importance of advanced manufacturing to the economic 
strength and national security of the United States and sets forth five objectives for 
Federal policy: (1) accelerating investment in advanced manufacturing technology, 
especially by small-and medium-sized manufacturers; (2) making the education and 
training system more responsive to the demand for skills; (3) optimizing Federal ad- 
vanced manufacturing R&D investments by taking a portfolio perspective; (4) in- 
creasing total public and private investments in advanced manufacturing R&D; and 
(5) fostering national and regional partnerships among all stakeholders in advanced 
manufacturing. In December, the White House created an Office of Manufacturing 
Policy to drive interagency coordination and announced that NIST will host an ad- 
vanced manufacturing national program office. The duties of the NIST-hosted office 
will include carrying out a portfolio analysis of the Federal advanced manufacturing 
R&D investment, as called for by the strategic plan. 

Through these efforts in advanced manufacturing, I am confident that the United 
States will remain the world leader in bringing advanced technologies from initial 
conception to commercialization in our important manufacturing sector. 
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In addition to the investments in R&D I have described, the President’s 2013 
Budget targets other strategic investments to spur innovation in the public and pri- 
vate sectors and to maximize the impact of the Federal R&D investment for innova- 
tion, with the goal of transforming the Nation’s economy and improving the lives 
of all Americans. 

One way to spur innovation in the public and private sectors and to meiximize the 
impact of the Federal R&D investment for innovation is to use prizes or challenges. 
Over the past 3 years, OSTP has been leading the Administration’s efforts to make 
prizes a standard tool in every agency’s toolbox. 

Section 105 of the America COMPETES Reauthorization Act granted all Federal 
agencies broad authority to conduct prize competitions to spur innovation, solve 
tough problems, and advance their core missions. By giving agencies a clear legal 
path, the legislation makes it easier for agencies to use prizes to supplement more 
traditional R&D funding mechanisms such as grants and contracts. By significantly 
expanding the authority of all Federal agencies to conduct prize competitions, the 
legislation is an important step forward that enables agencies to pursue more ambi- 
tious prizes with robust incentives. 

Over the past year, the Administration has laid the policy and legal groundwork 
to take meiximum advantage of the new prize authority in the years to come. Policy 
and legal staff in OSTP and the Office of Management and Budget (0MB) jointly 
developed a Fact Sheet and Frequently Asked Questions memorandum issued in 
August 2011 to streamline implementation of the new, governmentwide authority. 
As required by the COMPETES reauthorization, GSA launched a new contract vehi- 
cle to allow agencies to more easily tap private-sector prize expertise, in addition 
to their continued promotion of Challenge.gov. In December 2011, the Administra- 
tion launched a governmentwide Center of Excellence for Collaborative Innovation 
led by NASA to provide agencies guidance on all aspects of implementing prize com- 
petitions. Agencies, such as the Department of Health and Human Services (HHS), 
have begun to establish strategies and policies to further accelerate widespread use 
of the new prize authority granted to them through the COMPETES reauthoriza- 
tion. 

This month, OSTP will be submitting to Congress a full progress report on how 
the America COMPETES Reauthorization Act’s prize authority is being imple- 
mented throughout the Federal Government and how this authority is boosting in- 
novation. 

In addition, the Budget proposes a permanent extension of the research and ex- 
perimentation (R&E) tcix credit to spur private investment in R&D by providing cer- 
tainty that the credit will be available for the duration of the R&D investment. The 
2013 Budget proposes to expand and simplify the credit as part of making it perma- 
nent. 

The 2013 Budget also sustains the Administration’s effort to promote regional in- 
novation clusters as significant sources of entrepreneurship, innovation, and quality 
jobs. These efforts are taking place in several agencies working together, including 
the Small Business Administration (SBA), DOE, and especially the Economic Devel- 
opment Administration (EDA) within the Department of Commerce. EDA will be 
pursuing several programs in research parks, regional innovation clusters, and en- 
trepreneurial innovation activities, as authorized in the America COMPETES Reau- 
thorization Act. And as mentioned earlier, the 2013 Budget continues to support the 
Hollings Manufacturing Extension Partnership (MEP) in NIST to disseminate the 
latest advanced manufacturing techniques and innovative processes to small-and 
medium-sized manufacturers around the Nation. It also supports an expansion of 
NSE’s Innovation Corps (I-Corps) program with $19 million to bring together tech- 
nological, entrepreneurial, and business know-how to move research discoveries to- 
ward commercialization. Taken together, these investments will help ensure that 
Eederal investments in innovation, education, and infrastructure translate into com- 
mercial activity, real products, and jobs. 

In addition to Federal investments, we are also working to build public-private 
partnerships in innovation and entrepreneurship. The Advanced Manufacturing 
Partnership (AMP) described above is one such partnership. Also, in late January, 
the Administration celebrated the 1-year anniversary of Startup America (SUA), a 
campaign to inspire and accelerate high-growth entrepreneurship throughout the 
Nation. Earlier this month, SUA unveiled a number of Administration and private- 
sector actions geared toward expanding access to capital, cutting red tape, and ac- 
celerating innovation for small businesses and entrepreneurs. The private sector an- 
swered the President’s call to action last year by forming the Startup America Part- 
nership, a nonprofit alliance of successful business owners, major corporations, and 
service providers dedicated to making entrepreneurship more successful in this 
country. In just 1 year, the Partnership has mobilized over $1 billion in business 
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resources to serve as many as 100,000 startups over the next 3 years. In February, 
the Partnership launched nine new entrepreneur-led regional networks across the 
country — in the District of Columbia, Hawaii, Kansas, Michigan, Missouri, Ne- 
braska, Rhode Island, Virginia, and Vermont — while previously launched Startup 
Regions celebrated SUA’s anniversary in Florida, Iowa, Illinois, Massachusetts, and 
Tennessee. 

Other America COMPETES Reauthorization Act Initiatives 

The Administration recognizes that improving access to the results of federally 
funded research can lead to more rapid dissemination of knowledge to the private 
sector and the teixpayers who supported that research and can boost innovation. 
OSTP has been active for some time on issues around access to the results of feder- 
ally funded scientific research. Section 103 of the America COMPETES Reauthoriza- 
tion Act calls upon OSTP to coordinate agency policies on public access to and long- 
term stewardship of the results of federally funded unclassified research. OSTP es- 
tablished two interagency policy groups under the NSTC — the Task Force on Public 
Access to Scholarly Publications and the Interagency Working Group on Digital 
Data — to identify the specific objectives and public interests that need to be ad- 
dressed by any policies in these two areas. OSTP had previously conducted a public 
consultation about policy options for expanding public access to federally funded 
peer-reviewed scholarly articles in 2009-10. In response to the COMPETES reau- 
thorization, OSTP conducted a second public consultation last November by issuing 
two Requests for Information (RFI) — one on Public Access to Peer-Reviewed Schol- 
arly Publications Resulting From federally Funded Research and the other on Public 
Access to Digital Data Resulting From federally Funded Scientific Research. 

The public comments resulting from the RFI’s are now available on the OSTP 
website. We had 375 comments on public access to peer-reviewed scholarly publica- 
tions and 118 on the management of and access to digital data resulting from feder- 
ally funded scientific research. We are now in the process of analyzing those com- 
ments. We expect to deliver a report updating Congress on the status of these ef- 
forts and comments in late March. The two NSTC interagency working groups are 
working to develop policy options in these two areas. 

OSTP recognizes that scientific collections are also a vital part of the common in- 
frastructure for science in the United States, and is working with Federal agencies 
to implement the 2009 NSTC report Scientific Collections: Mission-Critical Infra- 
structure for Federal Science Agencies, which highlights the many ways collections 
contribute to improving health, enhancing national security, protecting commerce 
and trade, studying climate and ecosystems, and understanding our environment. 
In October 2010, I issued a Policy on Scientific Collections memorandum to Federal 
agencies, and in January 2011 Section 104 of the America COMPETES Reauthoriza- 
tion Act reinforced the memo’s call for a coordinated Federal Government policy to- 
ward scientific collections. In order to help Federal agencies realize the require- 
ments listed in these documents — to properly assess and realistically project budgets 
for collections, to share best practices for maintaining collections, and to create an 
online clearinghouse of information about these collections — the NSTC interagency 
group on scientific collections has formed three working groups to focus on these 
tasks. These groups are making progress, and we hope to present the results of 
their work to Congress in the near future. 

Interagency Initiatives 

A number of priority interagency S&T initiatives are highlighted in the Presi- 
dent’s 2013 Budget. These initiatives are coordinated through the NSTC, which as 
noted above is administered by OSTP. 

Networking and Information Technology R&D 

The multi-agency Networking and Information Technology Research and Develop- 
ment (NITRD) provides strategic planning for and coordination of agency research 
efforts in cybersecurity, high-end computing systems, advanced networking, soft- 
ware development, high-confidence systems, information management, and other in- 
formation technologies. The 2013 Budget provides $3.8 billion for NITRD, an in- 
crease of $69 million over the 2012 funding level. This initiative celebrated its 20th 
anniversary last month. 

Networking and computing capabilities are more critical than ever for a range of 
national priorities, including supporting national and homeland security, reforming 
the healthcare system, understanding and responding to environmental stresses, in- 
creasing energy efficiency and developing renewable energy sources, strengthening 
the security of our critical infrastructures including cyberspace, and revitalizing our 
educational system for the jobs of tomorrow. The 2013 Budget includes a focus on 
research in an area of ever-growing importance: how best to derive value and sci- 
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entific inferences from unprecedented quantities of data. It also continues to empha- 
size foundations for assured computing and secure hardware, software, and network 
design and engineering to address the goal of making Internet communications 
more secure and reliable. 

National Nanotechnology Initiative 

The 2013 Budget provides $1.8 billion for the multi-agency National Nanotech- 
nology Initiative (NNI), an increase of $70 million over the 2012 funding level. Re- 
search and development in the NNI focuses on the development of materials, de- 
vices, and systems that exploit the fundamentally distinct properties of matter at 
the nanoscale — on the order of a billionth of a meter — and on environmental and 
health studies relating to nanomaterials. NNI-supported R&D is enabling break- 
throughs in disease detection and treatment, manufacturing at or near the 
nanoscale, environmental monitoring and protection, energy conversion and storage, 
and the design of novel electronic devices. Participating agencies continue to support 
fundamental research for nanotechnology-based innovation, technology transfer, and 
nanomanufacturing through individual investigator awards; multidisciplinary cen- 
ters of excellence; education and training; and infrastructure and standards develop- 
ment, including openly accessible user facilities and networks. Furthermore, agen- 
cies have identified and are pursuing Nanotechnology Signature Initiatives in the 
national priority areas of nanomanufacturing, solar energy, and nanoelectronics 
through close alignment of existing and planned research programs, public-private 
partnerships, and research roadmaps. 

The NNI agencies are guided by two strategic documents developed by the 
Nanoscale Science, Engineering, and Technology Subcommittee of the NSTC. The 
2011 NNI Strategic Plan aligns nanoscale science and technology research with the 
NNI’s four goals and includes specific, measurable objectives for each goal. The 2011 
NNI Environmental, Health, and Safety Research Strategy delineates a research 
and implementation framework that will produce the information necessary to pro- 
tect public health and the environment, foster product development and commer- 
cialization, and consider the ethical, legal, and societal issues associated with nano- 
technology development. 

U.S. Global Change Research Program 

The Budget includes an expanded commitment to global change research, with the 
understanding that insights derived today will pay off with interest in the years and 
decades ahead as our Nation works to limit and adapt to shifting environmental 
conditions. Investments in climate science over the past several decades have con- 
tributed enormously to our understanding of global climate. The trends in global cli- 
mate are clear, as are their primary causes, and the investments in this research 
arena in the 2013 Budget are a critical part of the President’s overall strategy to 
mitigate U.S. greenhouse-gas emissions and move toward a clean-energy economy 
even as we adapt to those changes that are inevitable. Specifically, the 2013 Budget 
provides $2.6 billion for the multi-agency U.S. Global Change Research Program 
(USGCRP) — an increase of 5.6 percent or $136 million over the 2012 enacted level — 
to continue its important work of improving our ability to understand, predict, miti- 
gate, and adapt to global change, including but not limited to climate change. 

The USGCRP was mandated by Congress in the Global Change Research Act of 
1990 (P.L. 101-606) to improve understanding of uncertainties in climate science, 
expand global observing systems, develop science-based resources to support policy- 
making and resource management, and communicate findings broadly among sci- 
entific and stakeholder communities. Thirteen departments and agencies participate 
in the USGCRP. OSTP and the Office of Management and Budget (0MB) work 
closely with the USGCRP to establish research priorities and plans to meiximize re- 
search-dollar efficiencies and ensure that the program is aligned with the Adminis- 
tration’s priorities and reflects agency planning. 

The 2013 Budget supports the four objectives set forth in USGCRP’s new decadal 
strategic plan, to be released shortly, which are to (1) Advance Science: advance sci- 
entific knowledge of the integrated natural and human components of the Earth sys- 
tem; (2) Inform Decisions: provide the scientific basis to inform and enable timely 
decisions on adaptation and mitigation; (3) Conduct Sustained Assessments: build 
sustained assessment capacity that improves the United States’ ability to under- 
stand, anticipate, and respond to global change impacts and vulnerabilities; and (4) 
Communicate and Educate: advance communications and education to broaden pub- 
lic understanding of global change. 

Funding in the 2013 Budget will support an integrated and continuing National 
Climate Assessment of climate-change science, impacts, vulnerabilities, and re- 
sponse strategies, as mandated by Congress. 
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Conclusion 

This Administration’s 2013 Budget reflects a clear understanding of the critical 
importance of science and technology, STEM education, and 21st centuiy infrastruc- 
ture to the challenges the Nation faces. Recognizing the importance of responsibly 
reducing projected budget deficits and holding the line on government spending, the 
Administration has made disciplined choices in order to maintain and in some cases 
increase critical investments that will pay off by generating the American jobs and 
industries of the future — all in the context of a discretionary budget that stays flat 
for a second year in a row. Indeed, the science and technology investments in the 
2013 Budget are essential to keep this country on a path to revitalized economic 
growth, real energy security, intelligent environmental stewardship, better health 
outcomes for more Americans at lower costs, strengthened national and homeland 
security, and continuing leadership in space. 

As this Committee has long emphasized, and as the America COMPETES Reau- 
thorization Act makes clear, the best environment for innovation in all technologies 
is a broad and balanced research program for all the sciences. Such a broad base 
of scientific research will provide the foundation for a cornucopia of multidisci- 
plinary discoveries — some expected and planned, others entirely unexpected — with 
enormous benefits for our society. This country’s overall prosperity in the last half 
century is due in great measure to America’s “innovation system” — a three-way 
partnership among academia, industry, and government — and that same partner- 
ship will allow us to maintain that prosperity in the decades to come. 

That is why the Obama Administration believes that leadership across the fron- 
tiers of scientific knowledge is not merely a cultural tradition of our nation, but is 
also an economic and national security imperative. This Administration wants to en- 
sure that America remains at the epicenter of the global revolution in scientific re- 
search and technological innovation that promises to generate new knowledge, cre- 
ate new jobs, and build new industries. 

I look forward to working with this Committee to make the vision of the Presi- 
dent’s Fiscal Year 2013 Budget proposal a reality. I will be pleased to answer any 
questions the Members may have. 

Senator Nelson. Thank you. 

Dr. Gallagher. 

STATEMENT OF PATRICK D. GALLAGHER, Ph.D,, 

UNDER SECRETARY OF COMMERCE FOR STANDARDS 
AND TECHNOLOGY, U.S. DEPARTMENT OF COMMERCE 

Dr. Gallagher. Thank you, Chairman Nelson and Ranking 
Member Boozman and Chairman Rockefeller. It’s a pleasure to be 
here today to summarize the NIST Fiscal Year 2013 request. This 
year’s request for NIST can really be summarized in two words: 
“advanced manufacturing.” The President’s request reflects his 
very strong commitment to accelerate the pace of innovation and 
enable the transfer of technologies that help American manufactur- 
ers to compete around the world, as Secretary Bryson put it, to 
make products here and sell them everywhere. 

NIST is an agency whose mission, going back more than 100 
years and rooted in the U.S. Constitution, is specifically charged 
with supporting industrial innovation and competitiveness through 
leading edge measurements, through supporting robust standards 
development, and supporting tech transfer. 

This committee has played an enormous leadership role in posi- 
tioning NIST to play this role. The America COMPETES Reauthor- 
ization Act of 2010 made a number of significant changes to NIST. 
It made us more efficient, fiexible, and in particular engaged with 
industry, especially the manufacturing sector. 

Your support of our restructuring enabled us to work more col- 
laboratively with each other and with industry. The COMPETES 
Act also established an Innovative Services Initiative within the 
Manufacturing Extension Partnership program. That has been im- 
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plemented, and there are other examples where the Act has made 
us more effective in what we do and how we do it. 

This year’s request builds upon our past successes and your sup- 
port of our mission. Our overall discretionary request for 2013 is 
$857 million. That’s an increase of $106 million from the current 
year. And, to focus on the significance of the manufacturing part, 
that total represents over $156 million dedicated to areas of ad- 
vanced manufacturing. 

Within the NIST budget there are three primary accounts at 
NIST. Let me briefly summarize them. The request for the NIST 
laboratory program, which is the largest program at the agency, is 
$648 million, an increase of $81 million. Over half of that proposed 
increase is specifically focused on supporting advanced manufac- 
turing. The remaining proposed increases are targeted for research 
activities in advanced communications, forensics, disaster resil- 
ience, and the National Strategy for Trusted Identities in Cyber- 
space, as well as the establishment of Centers of Excellence where 
NIST works in collaboration with industry and academia. 

The request for our Industrial Technology Services account is 
$149 million. That’s an increase of $20 million. Within that account 
is the full $128 million for the Hollings Manufacturing Extension 
Partnership program and $21 million for the Advanced Manufac- 
turing Technology consortia, or AMTech program. AMTech will 
support R&D in advanced manufacturing and strengthen long-term 
U.S. leadership in critical technologies. Our Construction account 
request is $60 million. This is an increase of almost $5 million. The 
Construction account funds construction, facility maintenance and 
operations activities at both of our campuses and specifically in- 
cludes funds for the renovation of the 60-year-old Boulder Building 
1, which is now reaching the end of its original design life and is 
completely inadequate for our scientific mission. 

Also, the request includes discussion of two mandatory accounts. 
The first would provide funding to address critical barriers in pub- 
lic safety networks. This program was included in the Middle Class 
Tax Relief and Job Creation Act of 2011, which was just signed 
into law. 

The second account would propose a National Network for Manu- 
facturing Innovation. The President views this one-time investment 
of a billion dollars as crucial to revitalizing U.S. manufacturing. 
This program would be a direct collaboration between NIST, the 
National Science Foundation, the Department of Defense, and the 
Department of Energy. And since it will require separate legisla- 
tion, we look forward to working with this committee on that en- 
deavor. 

Mr. Chairman, NIST’s mission to work with industry to benefit 
American competitiveness could not be more relevant in my view 
to today’s economic challenges, and I look forward to any questions 
the Committee will have. 

[The prepared statement of Dr. Gallagher follows:] 

Prepared Statement of Patrick D. Gallagher, Ph.D., Under Secretary of 

Commerce for Standards and Technology, U.S. Department of Commerce 

Chairman Nelson, Ranking Member Boozman, and members of the Subcommittee, 
thank you for the opportunity to appear before you today to present the President’s 



18 


Fiscal Year (FY) 2013 budget request for the National Institute of Standards and 
Technology (NIST). This budget reflects the important role that NIST plays as part 
of President Ohama’s “Blueprint for an America Built to Last.” As the President said 
recently in Annandale, Virginia, “[An] economy built to last demands that we keep 
doing everything we can to .. . keep strengthening American manufacturing.” Sec- 
retary of Commerce John Bryson amplifies that message when he tells us that in 
order to create good paying johs, we need to help more American businesses “build 
it here and sell it everywhere.” The proposed Fiscal Year 2013 budget reflects NIST’s 
critical role in the Administration’s efforts to strengthen manufacturing through 
critical investments in key research and development areas. 

The NIST mission is to promote U.S. innovation and industrial competitiveness 
through measurement science, standards and technology. This mission is very well- 
aligned with the priority goals as articulated by the President. The Fiscal Year 2013 
budget for NIST reflects that alignment. 

The NIST budget is comprised of three discretionary spending accounts and two 
new proposed mandatory spending accounts. 

Mr. chairman, the President’s discretionary funding request for NIST is $867 mil- 
lion (excluding transfers), an increase of $106.2 million over Fiscal Year 2012. More 
than half of the proposed increased funding would be focused on advanced manufac- 
turing research both at NIST laboratories and through a new industry-led consortia 
program. This budget was carefully crafted to address pressing needs for standards 
and measurement work in emerging technology areas and provide seed funding to 
encourage industry and academia to come together to address common technology 
problems too large for individual institutions to tackle. Moreover, this budget is con- 
sistent with the President’s Plan for Science and Innovation and the goals of the 
America COMPETES Reauthorization Act of 2010, both of which call for significant 
increases in basic Federal R&D funding to make America more competitive. 

For the NIST Scientific Research and Technical Services (STRS) account, which 
funds our laboratory programs, the budget requests $648 million to accelerate the 
development of standards, technology, and measurement science in areas as diverse 
as advanced manufacturing technologies, cybersecurity, forensics and interoperable 
communications. The request reflects a net increase of $81 million over the Fiscal 
Year 2012 level. The request will help ensure that NIST research laboratories, fa- 
cilities and service programs continue to work at the cutting edge of science to en- 
sure that U.S. industry, as well as the broader science and engineering commu- 
nities, have the measurements, data and technologies they need to further innova- 
tion and industrial competitiveness. 

For the NIST Industrial Technology Services (ITS) account, the budget requests 
$149 million, an increase of $21 million over the FY12 enacted level. The account 
includes NIST’s external programs: the Hollings Manufacturing Extension Partner- 
ship (MEP) program; and the proposed Advanced Manufacturing Technology Con- 
sortia (AMTech) program. 

The request includes $128 million for the MEP program; a slight decrease from 
the Fiscal Year 2012 enacted level. The MEP is a Federal-state-industry partnership 
that provides U.S. manufacturers with access to technologies, resources and indus- 
try experts. MEP’s more than 1,400 field staff works with small-and mid-sized U.S. 
manufacturers to help them create and retain jobs, save time and focus on the bot- 
tom line to help increase profits. The request also includes $21 million for the 
AMTech program. This new program will establish industry-led consortia to identify 
and prioritize research projects supporting long-term industrial research needs. 
AMTech creates the incentive for manufacturers to share financial and scientific re- 
sources with universities, state and local governments and non-profits. The proposed 
program is a critical component of the Administration’s emphasis on advanced man- 
ufacturing as a way to accelerate innovation and create high-quality U.S. jobs. 

The budget requests $60 million for the Construction of Research Facilities (CRF) 
account; a $4 million increase over the Fiscal Year 2012 enacted level. Within that 
request are two components: $48.2 million for NIST’s routine maintenance and re- 
pair budget; and $11.8 million for the Boulder Laboratories Building 1 Wing 6 Ren- 
ovation. Critically needed renovations to the 60-year-old Building 1 in Boulder 
began in Fiscal Year 2010. The building houses the majority of research and meas- 
urement laboratories on the NIST-Boulder campus, supporting discovery and devel- 
opment in a number of critical areas, including public safety communications and 
telecommunications, precision timing, hydrogen energy sources, electromagnetic in- 
terference testing, and quantum computing. 

The Administration’s budget request for NIST also includes two mandatory fund- 
ing initiatives. The first mandatory proposal is directed toward Public Safety Com- 
munications research and was included in the recently passed Middle Class Tax Re- 
lief and Job Creation Act of 2012 (P.L. 112-96). This legislation makes funds avail- 
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able from the Public Safety Trust Fund to NIST to help research and develop cut- 
ting-edge, interoperable wireless technologies for public safety users — the need for 
which was clearly demonstrated on September 11, 2001, during the rescue efforts 
at the World Trade Center towers. I will discuss this program in further detail later 
in my testimony. 

Finally, as part of the Administration’s efforts to revitalize manufacturing, the 
President’s budget proposes a $1 billion mandatory account to establish a National 
Network for Manufacturing Innovation (NNMI), which aims to promote the develop- 
ment of manufacturing technologies with broad applications through collaboration 
between NIST, the Department of Defense, the Department of Energy, and the Na- 
tional Science Foundation. 

Mr. Chairman, also included in this request are scientific and programmatic ini- 
tiatives that are tied to the overarching themes of this budget: Advanced Manufac- 
turing, Cybersecurity, Advanced Communications, Forensic Science, Disaster Resil- 
ience and Technology Transfer. These themes directly relate to the President’s Blue- 
print for an America Built to Last — a blueprint for an economy built on American 
manufacturing. 

Advanced Manufacturing — Building Prosperity Through Innovation 

Manufacturing is critical to the U.S. economy. As President Obama said in his 
2012 State of the Union address, “We have a huge opportunity, at this moment, to 
bring manufacturing back. But we have to seize it.” “The blueprint for an economy 
built to last” he said, “begins with American manufacturing.” By itself, if the U.S. 
manufacturing sector were a country, it would be the 9th largest economy in the 
world.i Over 11 million Americans have manufacturing jobs.^ Many of these are 
high-quality jobs.^ Total hourly compensation in the manufacturing sector is, on av- 
erage, 21 percent higher than that in the services sector. After ranking as the 
world’s largest manufacturer for more than a century, the U.S. is facing some stiff 
competition and has lost ground to China on total volume of its manufacturing out- 
put. It has also slipped below Germany, Korea, and Japan in the rankings of re- 
search and development manufacturing intensity, a critical indicator of future job- 
creating innovation.® 

However, during the past 2 years of the Obama Administration, we have begun 
to see positive signs in American manufacturing: the manufacturing sector adding 
more than 400,000 jobs since December 2009; and more companies “in-sourcing” — 
bringing jobs back and making additional investments in the United States. We are 
seeing, for the first time since the late 1990s, an increase in manufacturing jobs.® 

Even so, today’s challenges require stepping up efforts to enhance and strengthen 
the Nation’s underlying technical infrastructure, which is integral to our innovation 
and advanced manufacturing capabilities. Thus, the NIST Fiscal Year 2013 budget 
lays out a robust set of initiatives that cover the range of the manufacturing 
lifecycle spectrum to reduce the gap between cutting-edge science and development 
and the deployment of advanced manufacturing technologies. Providing the meas- 
urement tools and other essential technical assistance that U.S. manufacturers need 
to invent, innovate, and produce — more rapidly and more efficiently than their com- 
petitors — is a top NIST priority. 

To reap the economic benefits of our ability to innovate, our Nation’s manufac- 
turing sector must be able to renew itself by adopting new technology and devel- 
oping new markets. The Nation’s manufacturers must respond quickly and effec- 
tively to an ever-changing mix of requirements, risks, and opportunities, from new 
regulations to rising energy costs to emerging technologies and markets. The revital- 
ization of the U.S. manufacturing base is critical to driving innovation and job cre- 
ation in the future, and will play a major role in building an economy that can help 
raise the standard of living for all Americans.'^ 

The recently released National Strategic Plan for Advanced Manufacturing, a ro- 
bust interagency effort led by the Office of Science and Technology Policy in which 
NIST played a significant role, articulated a number of ways in which we as a Na- 
tion can accelerate innovation to benefit advanced manufacturing and bridge the 
gaps in the present U.S. innovation system, particularly the gap between research 
and development (R&D) activities and the deployment of technological innovations 


1 Bureau of Economic Analysis Manufacturing Industry Data Tables 2010. 

2 Bureau of Labor Statistics, 2011 Employer Costs for Employee Compensation, Table 6. 

^NSTC A National Strategic Plan for Advanced Manufacturing February 2012 pg 2. 

Bureau of Labor Statistics, 2011 Employer Costs for Employee Compensation, Table 6. 

®NSTC A National Strategic Plan for Advanced Manufacturing February 2012 pg 5. 

® http:! ! www.hradenton.com 12012 j02j 17 ! 3882196 1 manufacturing-exporting-showing.html. 
"^Overview to the National Science Board’s Science and Engineering Indicators 2012; pp. 16- 
20 . 
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in domestic production of goods. The plan lays out a robust innovation policy that 
would help to close these gaps and address the full lifecycle of technology. 

The President’s Fiscal Year 2013 budget contains several initiatives focused on 
overcoming manufacturing-related barriers to innovation. We work very closely with 
numerous other Federal agencies in these efforts, including the Department of Ener- 
gy’s Advanced Manufacturing Office, the National Science Foundation, Department 
of Defense, and others. 

Measurement Seienee for Advanced Manufacturing 

The largest overarching NIST initiative is Measurement Science for Advanced 
Manufacturing. This $46 million dollar initiative would fund five specific focus areas 
and is part of a $135 million overall investment in manufacturing research at NIST. 
The focus under this initiative is under 5 specific areas. 

• Metrology Infrastructure and Standards to Support Biomanufacturing — Under 
this $10 million initiative, working closely with industry, the Food and Drug 
Administration, and standards organizations, NIST will develop the measure- 
ment infrastructure needed to gain detailed understanding of biomanufacturing 
processes and design methods that yield higher-quality therapeutic products. 
Continuous improvements will enable manufacturing processes that are suffi- 
ciently adaptable to accommodate manufacture of next-generation treatments. 

• Measurement Science and Standards to Support Nanomanufacturing — NIST 
will invest $10 million to develop measurement methods to help companies 
overcome technical barriers to cost effective, high-volume manufacturing of ma- 
terials, devices, and systems that exploit the exceptional properties exhibited at 
the nanoscale. This initiative includes $2 million for nanotechnology related en- 
vironmental, health, and safety research to address potential risks of nanotech- 
nology based products. 

• Measurement Science and Standards to Speed Development and Industrial Ap- 
plications of Advanced Materials — This $10 million effort will accelerate NIST 
efforts in support of the national Materials Genome Initiative, an interagency 
program with the goal of significantly reducing the time from discovery to com- 
mercial deployment of new materials. NIST will focus on standard reference 
data bases, data assessment and validation, standards development and imple- 
mentation, and modeling and simulation tools. 

• Measurement Science and Standards to Support Smart Manufacturing — $10 
million is slated to support smart manufacturing to exploit advances in sensors, 
data analytics, modeling, and simulation and integrate these technologies to im- 
prove manufacturing performance at all levels, from equipment to factory to 
supply chain. NIST will develop measurement capabilities and standards for 
automated in-process quality monitoring and control for factory-level production 
systems. NIST will also build a testbed to help industry, university, and govern- 
ment collaborators develop an open standards platform for facilitating the si- 
multaneous engineering of the physical and virtual components of manufac- 
turing systems. 

• NIST Manufacturing Fellowships Program — The Manufacturing Fellowships 
program will be funded at $5 million to provide opportunities for engineers and 
scientists to work with NIST staff on the measurement and standards required 
to create cutting-edge tools for manufacturers. Fellowships will be available to 
qualified researchers from companies and non-profit organizations, as well as 
to recent recipients of bachelor’s or master’s degrees in relevant fields. 

While the previous programs are supported under the STRS budget, the Presi- 
dent’s budget strongly supports manufacturing through the NIST Industrial Tech- 
nology Services (ITS) programs as well, such as the Hollings Manufacturing Exten- 
sion Partnership or MEP, and the Advanced Manufacturing Technology Consortia 
program, or AMTech. 

Advanced Manufacturing Technology Consortia Program 

The proposed $21 million AMTech program will provide cost-shared funding to in- 
dustry-led consortia that are focused on developing advanced technologies to address 
major technical problems that inhibit development and widespread adoption of ad- 
vanced manufacturing capabilities in the United States. By convening key organiza- 
tions across the entire innovation lifecycle, AMTech will help to create the infra- 
structure necessary for more efficient technology transfer. These consortia will iden- 
tify and conduct precompetitive research to address long-range basic R&D relevant 
to manufacturing, currently a weak link in the U.S. innovation ecosystem. AMTech 
will support high-value-added, knowledge-intensive U.S. -made products that re- 
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spond to new market opportunities and generate high-skilled manufacturing jobs, 
discover cost-effective methods for making new products that safely exploit 
nanoscale materials; and develop new types of manufacturing tools and processes 
that allow cost-effective small batch production and create new market opportuni- 
ties for small and mid-sized manufacturers. 

Hollings Manufacturing Extension Partnership (MEP) 

The MEP, a Federal-state partnership, has a national network of MEP Centers 
located in all 50 states and Puerto Rico. There are over 1,400 technical experts asso- 
ciated with the Centers helping small-and medium-sized manufacturers navigate 
economic and business challenges and connecting them to public and private re- 
sources essential for increased competitiveness and profitability. 

Focused on U.S. based manufacturers for the past 20 years, MEP continues to 
modify its suite of services to better serve America’s manufacturing base. In support 
of the President’s manufacturing strategy, MEP has recently developed a Supplier 
Scouting Program to support the current needs of the manufacturers they serve 
across the U.S. The Supplier Scouting Program is designed to help identify potential 
business opportunities for small U.S. manufacturers with specific capabilities and 
capacities that could be utilized by a larger domestic manufacturer. In response to 
the Buy America requirements of Federal agencies and the supplier requirements 
of the large manufacturers, MEP leverages its vast knowledge of local manufacturer 
capabilities to identify and pre-qualify supplier capabilities and capacities, and pro- 
vide assistance to suppliers as needed. To further support this goal, MEP launched 
a new, searchable, web-based resource — the National Innovation Marketplace — to 
assist manufacturers in using emerging technologies and finding market opportuni- 
ties or to move ideas from research in the labs to products. The site will enable busi- 
nesses and entrepreneurs across the country to easily identify and contact more 
than 2,000 public-private organizations and initiatives designed to assist them. 

In addition to focusing on manufacturing, the NIST Fiscal Year 2013 budget re- 
quest also outlines investments that: broaden NIST’s collaborations in measurement 
science with the academia and industry; strengthen and expand programs focused 
on emerging challenges in secure identification, cybersecurity, and advanced com- 
munications technologies; address measurement challenges in forensic science; and 
provide the measurements and standards to strengthen America’s Physical Infra- 
structure. 

NIST Centers of Excellence 

The proposed $20 million will fund the NIST Centers of Excellence. The NIST 
Centers of Excellence support collaboration on the front end of the manufacturing 
spectrum that builds upon a legacy of successful consortia with universities. With 
the requested funding, NIST will provide grants to establish four competitively se- 
lected Centers of Excellence in measurement science areas defined by NIST. The 
grants to multi-or single-university centers are envisioned to be for multiple years, 
contingent upon available resources. Each Center of Excellence will provide an 
interdisciplinary environment where NIST, academic, and industry researchers 
would collaborate on basic and applied research focused on innovations in measure- 
ment science and new technology development. 

NIST’s mission to use measurement science and services to support innovation 
and industrial competitiveness covers an incredible breadth of topics — from pharma- 
ceuticals based on nanotechnology to standards and fire codes for skyscrapers to 
quantum computers that use individual atoms to store information. To accomplish 
this mission efficiently, NIST must continually scan the horizons for emerging tech- 
nologies and maintain excellent ties with both the industry and academic commu- 
nity. Currently, NIST has collaborative research centers — JILA with the University 
of Colorado, and the Joint Quantum Institute, and the Institute for Bioscience and 
Biotechnology Research with the University of Maryland. These centers have dem- 
onstrated how participation by NIST experts at multiple venues can leverage Fed- 
eral investments and enhance the value of public funding. Cutting-edge research re- 
quires detailed, one-to-one exchange of technical know-how and often familiarity 
with one-of-a-kind instrumentation. To ensure that NIST’s work intersects with the 
Nation’s most productive regional innovation centers, it needs “on the ground” re- 
sources near or at those centers. 

In addition to making significant discretionary investments to strengthen U.S. 
manufacturing, the Budget proposes a new, major initiative to catalyze a National 
Network for Manufacturing Innovation that will support the development of manu- 
facturing technologies with broad applications through one-time mandatory funding 
of $1 billion. The President views this one-time investment as crucial to revitalizing 
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U.S. manufacturing. We look forward to working with the Congress on legislation 
to support this initiative. 

Measurement Seienee and Standards in Support of Forensic Science 

NIST has a long history of collaboration in the area of Forensic Science. This $5 
million proposed initiative will enable NIST to create a strategic program to broadly 
address the most critical issues in forensic science today, such as new reference 
methods and technologies for understanding crime scenes and identifying criminals, 
including the uncertainty and standards associated with those techniques. A major 
outcome of this initiative will be to strengthen the utility and reliability of forensic 
evidence in the courtroom. This work also has the potential for significant cost sav- 
ings for the U.S. justice system by reducing the number of mistrials or retrials re- 
lated to questions about forensic analysis. One economic analysis of cost savings 
from forensic DNA testing alone estimated a cost savings of $35 for every dollar in- 
vested. 

Public trust in the justice system relies on the validity and certainty of evidence 
presented to the courts. Increasingly that evidence is gathered and analyzed with 
innovative forensic technologies. Working with the National Institute of Justice and 
other agencies, NIST has measurement science research under way in chemical, bio- 
logical, radiological, and nuclear detection and analysis; fire and explosives analysis; 
gunshot residue, latent fingerprints, and many other areas. NIST’s work in DNA 
profiling and testing, for example, helped establish the methods now used by all 
crime laboratories to match individuals to evidence samples. NIST technical exper- 
tise would be brought to bear in other areas of forensic science to the benefit of all. 

Measurement and Standards for Disaster Resilience and Natural Hazards 
Risk Reduction 

A $5 million initiative will support the measurement and standards for disaster 
resilience and reduce the risk from natural hazards. With a large percentage of the 
Nation’s buildings and infrastructure clustered in disaster-prone regions, U.S. com- 
munities can and do suffer catastrophic losses from extreme events such as hurri- 
canes, tornadoes, wildfires, earthquakes, and flooding. Despite significant progress 
in disaster related science and technology, natural and technological disasters in the 
United States are responsible for an estimated $55 billion in costs in 2011 terms 
of lives lost, disruption of commercial and financial networks, properties destroyed, 
as well as the cost of mobilizing emergency response personnel and equipment.® In 
2011, three major incidents: the Joplin, Missouri, tornado; Hurricane Irene; and the 
Texas wildfires alone resulted in over 200 deaths and well over $10 billion in dam- 
ages. Critically needed metrics, tools, and standards to ensure community-level re- 
silience currently do not exist. These are needed to enable communities to minimize 
the impact of such disasters and to recover rapidly from them. 

NIST has significant statutory responsibilities in this area, including the National 
Earthquake Hazards Reduction Program Reauthorization Act of 2004 (P.L. 108- 
360); the National Construction Safety Team Act (P.L. 107-231); the National Wind- 
storm Impact Reduction Act of 2004 (P.L. 108-360); and the Federal Fire Prevention 
and Control Act of 1974 (P.L. 93-498). 

The requested initiative will fund the development of a public-private partnership 
program strategy that will work with stakeholder interests in all hazard areas to 
develop and adopt a national resilience framework and associated resilience models, 
standards, and policies. Additionally, the funding will help address the R&D gaps 
to realize the full potential of national resilience. This initiative is focused directly 
on finding solutions to the six Grand Challenges identified by the President’s Na- 
tional Science and Technology Council in June 2005. 

Measurement Seienee to Support Advanced Communications Networks 

This $10 million initiative will support the technological infrastructure, including 
standards, underpinning broadband communications networks, which have become 
as essential to today’s economy as the electrical power grid was to the Industrial 
Revolution. To compete effectively in this global business environment, communities 
and companies will need reliable, secure access to huge amounts of data, available 
anytime, an3rwhere. However, the U.S. currently lacks the technology to ensure ade- 
quate capacity to achieve a large-scale network capable of this vision. There has 
been a 5,000 percent growth in demand for wireless Internet data in the last 3 
years. Currently, 3 percent of wireless smart-phone customers use up to 40 percent 
of the total available cell-phone bandwidth causing large bottlenecks in mobile 
broadband access. Services are striving to address the rapid increase in demand, but 


http:] / www.ncdc.noaa.gov / oa / reports / billionz.html. 
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new technologies and approaches are needed. Incremental advances in broadband 
technology or network capacity will not be sufficient to meet the future needs of a 
hyper-connected world. 

This initiative will help support continued operations of the 700 MHz Public Safe- 
ty Broadband Demonstration (PSBD) Network and to make modifications to allow 
additional use as a platform for addressing interoperability and performance ques- 
tions on non-PS next generation communications technologies. It will address three 
key areas to enable significant innovation in communications in both the commer- 
cial and public safety sectors. Benefits expected from funding of the advanced com- 
munications initiative include the development of a U.S. broadband network with 
greatly expanded capacity that requires only a marginal increase in capital and op- 
erating expenditures. In addition, it is expected to establish a testbed and build col- 
laboration with the telecommunications industry to help lay the groundwork for an 
interoperable public safety communications network that seamlessly delivers voice, 
data, and video to first responders and other emergency personnel through whatever 
communication avenues are available. 

Public Safety Communications Research and Development 

In addition to the Advanced Communications initiative, the Middle Class Tax Re- 
lief and Job Creation Act of 2012 (P.L. 112-96) created a mandatory account to help 
research and develop cutting-edge technologies for public safety users. The Sep- 
tember 11 attacks on the World Trade Center highlighted the inadequacies of our 
communications networks, more than 10 years after September 11, the United 
States still lacks a wireless interoperable network capable of linking public safety 
organizations and workers. First responders and other emergency personnel nation- 
wide currently use a patchwork of incompatible technologies and frequency bands. 
NIST will use the funds to work with industry and public safety organizations on 
research and development of new standards, technologies, and applications that ad- 
vance public safety communications. This initiative will establish a competitive 
grants program designed to support research, development, and demonstration 
projects. The overriding objective is to build a broadband system to allow first re- 
sponders and other public safety personnel anywhere in the Nation to send and re- 
ceive data, voice, and other communications to work together effectively in response 
to crises. 

National Strategy for Trusted Identities in Cyberspace 

The Budget provides an increase of $8 million to the National Strategy for Trust- 
ed Identities in Cyberspace (NSTIC) which builds upon Fiscal Year 2012 funding 
of $16.5 million. The initiative envisions an online environment — the “Identity Eco- 
system” — that improves on the use of passwords and usernames, and allows individ- 
uals and organizations to better trust one another, with minimized disclosure of per- 
sonal information. The Identity Ecosystem is a user-centric online environment, a 
set of technologies, policies, and agreed upon standards, that securely support trans- 
actions ranging from anonymous to fully authenticated and from low to high value. 
It would include a vibrant marketplace that allows people to choose among multiple 
identity providers — both private and public — that would issue trusted credentials 
that prove identity. Key attributes of the Identity Ecosystem include privacy, con- 
venience, efficiency, ease-of-use, security, confidence, innovation, and choice. Cre- 
ating this Identity Ecosystem will require input from the private sector, advocacy 
groups, public sector agencies and others. The request continues and expands exist- 
ing efforts to coordinate Federal activities needed to implement NSTIC. 

Specifically, the Fiscal Year 2013 request funds competitively selected pilot project 
grants that will enable the private sector to work with state, local, and regional gov- 
ernments to improve acceptance of Identity Ecosystem components. The selected 
NSTIC pilot programs will demonstrate innovative frameworks that can provide a 
foundation for more trusted online transactions and tackle barriers that have, to 
date, impeded the Identity Ecosystem from being fully realized. This initiative is ex- 
pected to lead to the emergence of privacy-enhancing, trusted authentication solu- 
tions that lead to better protections against cybercrime; improved privacy and pro- 
tection of data; improved security and interoperability of credentials; improve the 
resilience of data breach recovery; and a self-sustaining, private-sector-led Identity 
Ecosystem (by 2016) and its Steering Group that brings together all stakeholders — 
the private sector, advocacy groups, and public-sector agencies — to address authen- 
tication challenges and allow continued expansion of the Nation’s online economy. 

Boulder Laboratories Building 1 Renovation 

NIST is requesting $11.8 million in Fiscal Year 2013 for the Construction of Re- 
search Facilities account for the renovation of the Boulder (CO) labs — Building 1. 
This initiative is part of a comprehensive, multi-year plan for the phased construe- 
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tion of new space and renovation of Building 1. As you may know, Building 1 is 
nearly 60 years old and houses the majority of NIST research and measurement 
programs on the agency’s Boulder site. However, the aging building is simply inad- 
equate for the kind of high-precision measurement work conducted there. 

The poor condition of Building 1 causes an estimated loss in productivity of at 
least 20 percent due to the need to repeat experiments to produce quality research 
results and compensate for poor controls in other ways. Even with the completion 
of Boulder’s Precision Measurement Laboratory later this year, many NIST research 
projects requiring tight environmental controls will need to continue in Building 1. 
Renovation of Wing 6, the portion of Building 1 addressed with this initiative, in- 
cludes a number of laboratories engaged in essential research and technical services 
such as calibrations used for radio, microwave, and optical frequency equipment in 
the telecommunications, medical, and scientific fields. 

Beyond large research inefficiencies, current laboratory conditions in yet to be 
renovated wings of Building 1 also pose safety concerns. Ventilation systems do not 
supply adequate fresh air for modern laboratory work, electrical systems contain as- 
bestos and do not meet current codes, lighting is poor, and most of the building is 
not protected by a fire sprinkler system contributing to potential life and occupa- 
tional safety hazards. The current Facility Condition Index for Building 1 is “poor.” 
Extensive upgrades are essential to ensure that the Institute can perform the exact- 
ing, precision measurements required to meet its mission. 

Summary 

The Fiscal Year 2013 NIST budget request reflects the Administration’s recomi- 
tion of the important role that NIST plays in innovation, as well as the impact that 
the research and services NIST provides can have on moving the Nation forward 
by laying the foundation for long-term job creation and prosperity. 

More than half of the proposed increased funding in the NIST budget is focused 
on advanced manufacturing research at NIST laboratories and through new indus- 
try-led consortia programs. NIST will continue its mission to work with the private 
sector to ensure U.S. manufacturers have the research support they need to make 
the best products in the world and remain globally competitive. The NIST labora- 
tory programs, along with its outreach efforts and standards development work, are 
dedicated to providing U.S. industry with the tools needed to innovate, compete and 
flourish in today’s fierce global economy. 

I look forward to working with you, Mr. Chairman and members of the Com- 
mittee, and would be happy to answer any questions. 

Dr. Patrick D. Gallagher, Director 

Dr. Patrick Gallagher was confirmed as the 14th Director of the U.S. Department 
of Commerce’s National Institute of Standards and Technology (NIST) on Nov. 5, 

2009. He also serves as Under Secretary of Commerce for Standards and Tech- 
nology, a new position created in the America COMPETES Reauthorization Act of 

2010, signed by President Obama on Jan. 4, 2011. 



Gallagher provides high-level oversight and direction for NIST. The agency pro- 
motes U.S. innovation and industrial competitiveness by advancing measurement 
science, standards, and technology. NIST’s Fiscal Year 2012 resources total $750.8 
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million from the Consolidated and Further Continuing Appropriations Act of 2012 
(P.L. 112-65), with an estimated additional annual income of $62.7 million in serv- 
ice fees, and $128.9 million from other agencies. The agency employs about 2,900 
scientists, engineers, technicians, support staff, and administrative personnel at two 
main locations in Gaithersburg, Md., and Boulder, Colo. 

Gallagher had served as Deputy Director since 2008. Prior to that, he served for 
4 years as Director of the NIST Center for Neutron Research (NCNR), a national 
user facility for neutron scattering on the NIST Gaithersburg campus. The NCNR 
provides a broad range of neutron diffraction and spectroscopy capability with ther- 
mal and cold neutron beams and is presently the Nation’s most used facility of this 
type. Gallagher received his Ph.D. in Physics at the University of Pittsburgh in 
1991. His research interests include neutron and X-ray instrumentation and studies 
of soft condensed matter systems such as liquids, polymers, and gels. In 2000, Galla- 
gher was a NIST agency representative at the National Science and Technology 
Council (NSTC). He has been active in the area of U.S. policy for scientific user fa- 
cilities and was chair of the Interagency Working Group on neutron and light source 
facilities under the Office of Science and Technology Policy. Currently, he serves as 
co-chair of the Standards Subcommittee under the White House National Science 
and Technology Council. 

Senator Nelson. Thank you. 

Dr. Suresh. 

STATEMENT OF DR. SURRA SURESH, DIRECTOR, 
NATIONAL SCIENCE FOUNDATION 

Dr. Suresh. Chairman Nelson, Ranking Member Boozman, 
Chairman Rockefeller, good to see you. It’s my privilege to he here 
to discuss the National Science Foundation’s Fiscal Year 2013 
budget request. 

Today science and technology are the new frontiers of American 
prosperity. Our nation’s well-being and global competitiveness de- 
pend more than ever before on the steady stream of new ideas and 
the highly skilled science, technology, engineering, and mathe- 
matics talent that the National Science Foundation supports, and 
especially the young researchers that NSF so skillfully nurtures. 

NSF supports the full breadth of science and engineering re- 
search and education. We seek emerging ideas with the potential 
to transform the world, establish new paradigms, and foster new 
industries. NSF has helped to make the U.S. an undisputed leader, 
world leader, in science, technology, and innovation. Our univer- 
sities rank among the best in the world. Our scientists and 
engineershave led the world in discovery and innovation. Our 
transformative discoveries have created a vibrant private sector 
and great jobs. 

Worldwide, as the Ranking Member mentioned in his opening re- 
marks, frontier research and technological innovation, driven by a 
creative and skilled science and engineering workforce, are the new 
engines of economic growth. Science and technology are improving 
the prospects for economic prosperity and a rising standard of liv- 
ing around the globe. 

It’s a measure of our success that other nations are emulating 
the NSF model. The U.S. can be both a partner and a leader in this 
global enterprise. Just in the last few months, three very different 
countries, as different as Nigeria, Indonesia, and India, have estab- 
lished or are in the process of establishing science funding agencies 
modeled after the National Science Foundation. 

The NSF budget request moves America forward by connecting 
the science and engineering enterprise with benefits for Americans 
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in areas critical to job creation, a growing economy, and a higher 
standard of living. 

The administration and Congress have conveyed their clear de- 
termination to build on the nation’s history of success in leading 
edge discovery and innovation. That is the unmistakable message 
of the President’s 2013 budget request for NSF of $7,373 billion, an 
increase of 4.8 percent. Bipartisan Congressional support for the 
2.5 percent increase in our 2012 budget reinforces that message. 

NSF has identified critical funding priorities that will provide 
long-term benefits for the nation. As good stewards of the public 
trust, we have also reduced or eliminated lower priority programs, 
identified opportunities to leverage resources for maximum impact, 
and held the line on NSF’s operating budgets and expenses. 

This budget request presents a well-targeted portfolio of innova- 
tive investments that provides increased support for fundamental 
research in all fields of science and engineering. This core research, 
which constitutes the largest share of NSF expenditures, lays the 
foundation for progress in science and technology and enhances our 
ability to address emerging challenges. 

NSF investments in advanced manufacturing, clean energy tech- 
nologies, cybersecurity, and STEM education will support the ad- 
ministration’s governmentwide priorities in these critical areas. In 
2013, NSF will support cross-agency advanced manufacturing, na- 
tional robotics, and materials genome initiatives by investing in re- 
search that makes manufacturing faster, cheaper, and smarter. 

Working in concert with other Federal agencies, NSF will ad- 
vance research to ensure that the nation’s computer and net- 
working infrastructure are secure and reliable, and to support a 
cybersecurity workforce. NSF will support clean energy research as 
a component of an initiative to address national challenges to envi- 
ronmental sustainability. 

The administration’s new K through 16 mathematics education 
initiative combines NSF’s expertise in mathematics education re- 
search with the Department of Education’s ability to scale up suc- 
cessful programs at state and local levels. NSE’s larger suite of 
educational investments builds on the recognition that science and 
engineering talent is the foundation of America’s future. Areas of 
educational investments span early learning to college completion. 
NSE brings its strength in supporting fundamental research in 
education to each of these broad areas of collaboration. 

Mr. Chairman, members of the Subcommittee: I hope my testi- 
mony conveys the Eoundation’s vital role in ensuring that America 
remains at the epicenter of research, innovation, and learning 
that’s driving 21st century economies. I’ll be pleased to answer any 
questions you may have. 

[The prepared statement of Dr. Suresh follows:] 

Prepared Statement of Dr. Subra Suresh, Director, 

National Science Foundation 

Chairman Nelson, Ranking Member Boozman, and Members of the Subcommittee, 
it is my privilege to be here with you today to discuss the National Science Founda- 
tion’s fiscal year (FY) 2013 Budget Request. My name is Subra Suresh, and I am 
the Director of the National Science Foundation. 
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I hope to make a clear and compelling case for the continuing vital role NSF’s 
support for science and engineering research and education plays in innovation and 
economic growth, especially during these times of constrained budgets. 

The President’s FY 2013 Budget Request reflects wise stewardship of federal 
funding through innovative, targeted investments. The Request totals $7,373 billion, 
an increase of $340.0 million (4.8 percent) over the FY 2012 Enacted level. The FY 
2013 Request provides increased support for core programs in fundamental research 
and education in all fields of science and engineering. This investment moves our 
nation forward by connecting the science and engineering enterprise with potential 
economic, societal, and educational benefits in areas critical to creating high-quality 
jobs, growing the economy, and ensuring national security. This follows bipartisan 
support in the FY 2012 budget for a 2.5-percent increase over the 2011 Enacted 
level. 

NSF is the only federal agency with a mandate to support research and education 
in every discipline. The results of frontier research have a long record of improving 
lives and meeting national needs. They are the very bedrock of economic growth; 
the path to sustainability in energy, agricultural, and environmental domains; the 
seeds of the next technology revolution; and the foundation for advances in medi- 
cine. Sustained momentum in NSF’s core programs is essential for progress in 
science and engineering. NSF’s broad scope uniquely positions us to integrate the 
natural sciences and engineering with social, behavioral, and economic sciences to 
address the complex societal challenges of today. For all these reasons, the FY 2013 
Budget Request provides increased support for the core fundamental research pro- 
grams across NSF. 

NSF: Building a Foundation for Success 

NSF has played a significant role in U.S. prosperity, and in the education and 
development of the nation’s science and engineering workforce. For decades, NSF 
has supported scientists and engineers in their pursuit of world-changing discov- 
eries and innovation that, in turn, created opportunities for private sector growth 
and for Americans to have good jobs. 

Since 1952, the first year that NSF awarded research grants, 196 Nobel Prize re- 
cipients have received NSF funding at some point in their careers for their work 
in physics, chemistry, medicine, and economics. Today, their transformative work 
addresses society’s grand challenges in the areas of energy, environment, and 
health, as well as national and economic security. 

The United States has a long history of investment in and deployment of techno- 
logical advances derived from advances in basic research facilitated by NSF. For ex- 
ample, research funded by NSF at the National Center for Atmospheric Research 
and universities was instrumental in the development of Doppler radar, which bene- 
fits most Americans regularly through improved weather forecasting. NSF-sup- 
ported fundamental research in physics, mathematics, and high-flux magnets led to 
the development of today’s magnetic resonance imaging (MRI), employed ubiq- 
uitously throughout medicine. 

Furthermore, NSF provides a much-needed bridge between research and discovery 
that would otherwise be neglected and remain untapped by the commercial market- 
place. In the 1970s, research on solid modeling by NSF-funded scientists at Car- 
negie Mellon University led to widespread use of Computer-Aided Design and Com- 
puter-Aided Manufacturing, which together have revolutionized much of the U.S. 
manufacturing industry. NSF was willing to encourage investigations into design 
problems that neither private firms nor federal mission agencies were willing to ad- 
dress. 

While discovery and innovation underpin our global leadership in science and en- 
gineering, and consistently provide pathways for entrepreneurs, these activities are 
also first and foremost human endeavors. Thus, they demand the development of 
a highly skilled science, technology, engineering, and mathematics (STEM) work- 
force. NSF strives to ensure that students from diverse backgrounds, including 
women, underrepresented minorities, and persons with disabilities, have sufficient 
opportunities to engage in empowering learning experiences and inspiring research, 
no matter their economic circumstances. Sustaining such a world-class workforce is 
critical. 

Federal investments in fundamental science and engineering and STEM training 
are increasingly important to help establish U.S. leadership in next-generation tech- 
nologies, especially as other nations intensify their support of research, develop- 
ment, and education. It is crucial that we continue to lead in the face of this unprec- 
edented global competition for the world-class talent who generate innovative sci- 
entific ideas and comprise the technical workforce. 



28 


These federal investment priorities in fundamental science and STEM training 
align with the America COMPETES Reauthorization Act of 2010, which paved the 
way for increased national attention on STEM research and education. NSF appre- 
ciates the Committee’s support of this important national policy. The provisions of 
the COMPETES Reauthorization Act cover a wide range of NSF activities. The Act 
has underpinned NSF’s development of new partnerships with other agencies (e.g., 
U.S. Agency for International Development-Partnerships for Enhanced Engagement 
in Research program, K-16 Math Education effort with the Department of Edu- 
cation). 

The COMPETES Reauthorization Act also calls for the enhancement of under- 
graduate research as tools that promote careers in STEM fields. The NSF FY 2013 
Budget Request has several new programs tailored to this national need. In par- 
ticular, we thank the members of the Committee and particularly Chairman Rocke- 
feller for their support of the January 19-20, 2012, EPSCoR 2030 Workshop, and 
we look forward to the strategic priorities and the recommendations that result from 
the effort. NSF continues to value the EPSCoR program. 

Other NSF priorities in the FY 2013 budget are designed to develop a robust inno- 
vation ecosystem in line with the Committee’s interest in encouraging technology 
transfer and commercialization. For example, the Innovation Corps (I-Corps) pro- 
gram, described in more detail later, has the potential to leverage public-private 
partnerships, through professional mentoring, for technology transfer of funda- 
mental research into useful, commercial technological innovation. At present, the 
first 21 projects are off to a great start. In fact, four of the awardees have graduated 
to the SBIR (Small Business Innovation Research) track. 

The COMPETES Reauthorization Act also directed NSF to implement a policy 
making the Broader Impacts Review Criterion, one of NSF’s two merit review cri- 
teria, more clearly understood by reviewers and potential grant recipients. Mean- 
while, in May of 2010, the National Science Board (NSB) had initiated a review of 
NSF’s review criteria and developed a Task Force on Merit Review. The task force 
produced a report {National Science Foundation’s Merit Review Criteria: Review and 
Revisions, Jan. 10, 2012) that more clearly defined the two merit review criteria and 
how they relate to one another. NSF is in full agreement with the recommendations 
of the task force report. Changes to the descriptions of the criteria and the added 
principles component are intended to enhance and clarify their function. The agency 
is currently implementing these changes. 

Additionally, the NSB evaluated the needs for mid-scale research instrumentation 
across all disciplines, in accordance with the Act. As the Board noted in its recent 
report to Congress (NSB Report to Congress on Mid-Scale Instrumentation at the 
NSF, Dec. 14, 2011), NSF’s current balance of small, medium, and large instrumen- 
tation is sound, and the variety of mechanisms by which NSF prioritizes, solicits, 
evaluates, and supports mid-scale instrumentation — directly and indirectly through 
large centers and facilities — provides flexibility and vigor to NSF efforts. 

NSF will continue its role as the nation’s innovation engine as mandated in the 
Act. The fuel for that engine is fundamental research. Scientific research, with its 
long-term perspective, strong emphasis on disciplinary excellence, and multi-discipli- 
nary interactions, is a critical foundation for both transformational science and eco- 
nomic competitiveness. For all these reasons, the FY 2013 Budget Request provides 
increased support for the core fundamental research programs across NSF. 

The NSF FY 2013 Budget Request 

Budget Rationale 

The NSF FY 2013 Budget Request presents a carefully-targeted portfolio of inno- 
vative investments that provides increased support for fundamental research in all 
fields of science and engineering. This core research, which constitutes the largest 
share of NSF expenditures, lays the foundation for progress in science and tech- 
nology and enhances our ability to address emerging challenges in areas such as ad- 
vanced manufacturing, clean energy technologies, cybersecurity, and STEM edu- 
cation. 

One NSF Framework 

A major emphasis in FY 2013 is the OneNSF Framework, which aims to enable 
seamless operations across organizational and disciplinary boundaries. OneNSF em- 
powers the Foundation to respond to new challenges in a changing global environ- 
ment, leverages resources and opportunities for maximum impact, and provides 
leadership to establish innovative practices, programs, and paradigms that advance 
scientific knowledge and science, technology, engineering, and mathematics (STEM) 
education. The OneNSF Framework encompasses a set of investments that create 
new knowledge, stimulate discovery, address complex societal problems, and pro- 
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mote national prosperity. The OneNSF Framework includes the following invest- 
ments: 

Cyber-Enabled Materials, Manufacturing, and Smart Systems (CEMMSS) is a 
$257. 42-million investment that will transform static systems, processes, and edi- 
fices into adaptive, pervasive “smart” systems with embedded computational intel- 
ligence that can sense, adapt to, and react to changes in the environment. The 
smart systems of tomorrow, created through CEMMSS, will vastly exceed those of 
today in terms of adaptability, autonomy, functionality, efficiency, reliability, safety, 
and usability. CEMMSS brings together researchers and educators from the areas 
of advanced manufacturing, materials science, cyber-physical systems, and robotics 
to build an integrated community of interest and stimulate new directions in re- 
search. 

In the EY 2013 Budget Request, CEMMSS research includes $148.90 million for 
advanced manufacturing, which includes NSF participation in areas of national im- 
portance such as cyber-physical systems and advanced robotics research; materials 
processing and manufacturing; and advanced semiconductor and optical device de- 
sign. Advanced manufacturing research invests in emerging technologies that prom- 
ise to create high quality manufacturing jobs and enhance our global competitive- 
ness. NSF is an agency partner in the President’s Advanced Manufacturing Partner- 
ship. 

NSF has a long history of investments in cyberinfrastructure. Cyberinfrastructure 
Framework for 21st Century Science and Engineering (CIF21) aims to more deeply 
address a highly science-driven integration of cyberinfrastructure (Cl), supporting 
development of new statistical, mathematical, and computational methods, algo- 
rithms, and tools, as well as the cultivation of the next generation of computational 
and data-enabled researchers who prototype, develop, and use Cl in all disciplines. 
In FY 2013, NSF will invest $106.08 million in this program. 

The NSF Innovation Corps (I-Corps) is a public-private partnership to accelerate 
the movement of research results from the lab to the marketplace by establishing 
opportunities to assess the readiness of emerging technology concepts for 
transitioning into valuable new products. I-Corps will bring together technological, 
entrepreneurial, and business expertise and mentoring to move discoveries toward 
commercialization, thus facilitating the downstream development of technologies 
and processes from NSF-sponsored fundamental discoveries. Initially launched in 
FY 2011, NSF will invest $18.85 million in FY 2013. 

Integrated NSF Support Promoting Interdisciplinary Research and Education (IN- 
SPIRE) integrates NSF’s existing interdisciplinary efforts with a suite of new Foun- 
dation wide activities. INSPIRE encourages research that involves multiple dis- 
ciplines, connects disciplines, or creates new disciplines. It aims to widen the pool 
of prospective discoveries that may be overlooked by traditional mechanisms. The 
NSE Request for INSPIRE in FY 2013 is $63.0 million. 

Cybersecurity vulnerabilities in our government and critical infrastructure are a 
risk to national security, public safety, and economic prosperity. Secure and Trust- 
worthy Cyberspace (SaTC) is a $110.25 million investment that aligns NSF’s 
cybersecurity investments with the four thrusts outlined in the December 2011 na- 
tional cybersecurity R&D strategy. Trustworthy Cyberspace: Strategic Plan for the 
Federal Cybersecurity Research and Development Program. SaTC directly addresses 
the critical Administration priority of cybersecurity issues by supporting research 
and education that seeks to protect the nation’s critical information technology in- 
frastructure, including the Internet, from a wide range of threats to its security, re- 
liability, availability, and overall trustworthiness. SaTC also addresses the social, 
behavioral and economic aspects of cybersecurity. 

In FY 2013, NSF will invest $355.38 million in Clean Energy. NSF’s clean energy 
investments include research related to sustainability science and engineering, such 
as the conversion, storage, and distribution of diverse power sources (including 
smart grids), and the science and engineering of energy materials, energy use, and 
energy efficiency. Some of NSF’s investments in clean energy are supported through 
the FY 2013 NSF investment of $202.50 million in Science, Engineering, and Edu- 
cation for Sustainability (SEES). SEES focuses on targeted programs that promote 
innovative interdisciplinary research to address pressing societal issues of clean en- 
ergy and sustainability. Specifically, SEES will address a wide range of highly com- 
plex challenges including sustainable energy pathways; agricultural and environ- 
mental sustainability; sustainable chemistry, engineering, and materials; water 
scarcity; ocean acidification; natural disaster prediction and response, and sustain- 
able coastal and Arctic systems. 
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The Intersection of Research and Education 

Efforts to maintain national science and technology preeminence in a fiercely com- 
petitive global environment rest upon a highly educated workforce. The NSF FY 
2013 Budget Request continues NSF’s long history of support for the next genera- 
tion of leaders in science, technology, and innovation. The suite of educational in- 
vestments builds on the recognition that science and engineering talent is the foun- 
dation of America’s future. Areas of educational investments run the spectrum from 
early learning to college completion. 

K-16 Math Education: As part of the nation’s strategic plan in STEM education, 
NSF is partnering with the Department of Education (ED) to launch an evidence- 
based effort to improve K-16 mathematics education and knowledge building. This 
new endeavor will support researchers and educators who have the greatest poten- 
tial to improve mathematics learning. In FY 2013, NSF’s Directorate for Education 
and Human Resources (EHR) and ED will each contribute $30.0 million. EHR’s con- 
tributions will be through support for the Discovery Research K-12 (DR K-12) and 
Transforming Undergraduate Education in STEM (TUES) programs. 

Transforming Undergraduate Education in STEM (TUES) aims to improve the 
quality of undergraduate STEM education. TUES research will help undergraduate 
teaching keep pace with advances in disciplinary knowledge, and underpin the cre- 
ation of new learning materials, teaching strategies, faculty development, and eval- 
uation to directly impact education in practice. In FY 2013, NSF will invest $61.46 
million in TUES. 

Expeditions in Education (E^) is a new $49.0 million interdisciplinary effort that 
establishes a partnership between the Directorate for Education and Human Re- 
sources (EHR) and other research directorates and offices. E^ aims to ensure that 
all of NSF’s education and workforce investments are drawing on the latest STEM 
educational theory, research, and evidence. By incorporating cutting-edge science 
and engineering education, E^ will improve learning in science and engineering dis- 
ciplines and enhance the preparation of a world-class scientific workforce. 

The Widening Implementation and Demonstration of Evidence-Based Reforms 
(WIDER) program, funded at $20.0 million in FY 2013, is an education research and 
development program that will modernize the way undergraduate students, includ- 
ing non-STEM majors, are taught and learn general science and mathematics. 
WIDER will explore how to achieve widespread sustainable implementation of evi- 
dence-based undergraduate instructional practices to improve student outcomes. 

In FY 2013, NSF will invest $26.0 million to continue to support the Federal 
Cyber Service: Scholarship for Service (SFS) program to increase the number of 
qualified students entering the fields of information assurance and computer secu- 
rity. SFS will increase the capacity of the United States higher education enterprise 
to continue to produce professionals in these fields to meet the needs of our increas- 
ingly technological society. SFS directly addresses the Nation’s increasing need for 
innovative solutions to cybersecurity concerns. 

The Advanced Technological Education program focuses on education for high- 
technology fields, with an emphasis on two-year colleges to produce well-qualified 
technicians for existing and emerging high-technology fields. For FY 2013, the NSF 
Request is $64.0 million. 

Continued Investment in American Innovation and Entrepreneurship 

The Faculty Early Career Development program (CAREER) develops the future 
scientific and technical workforce through support of young faculty who are dedi- 
cated to integrating research with teaching and learning. In FY 2013, NSF will in- 
vest $216.49 million to support approximately 40 more CAREER awards than in FY 
2012, for a total of 440 new awards. The CAREER portfolio includes projects that 
range across all fields of science and engineering supported by the Foundation, in- 
cluding high priority fields such as clean energy, climate change, STEM education, 
and cybersecurity. 

The Graduate Research Fellowship program (GRF), funded at $242.98 million in 
FY 2013, supports the development of students and early-career researchers in 
order to cultivate the next generation of STEM professionals. In FY 2013, 2,000 new 
fellowships will be awarded, maintaining the doubling of new fellowship awards 
achieved in FY 2010. To address inflationary pressures on the long-stagnant GRF 
stipend level, the FY 2013 Request increases the stipend to $32,000. 

Science and Technology Centers (STCs) are funded in FY 2013 at $74.39 million. 
In FY 2013, a new cohort of STCs will be initiated (totaling $25.0 million) that will 
continue the tradition of conducting world-class research through partnerships 
among academic institutions, national laboratories, industrial organizations, and/or 
other public/private entities, and via international collaborations. STCs provide an 
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innovative way for researchers to conduct investigations at the interfaces of dis- 
ciplines and to invest in high-risk, potentially transformative science. 

Experimental Program to Stimulate Competitive Research (EPSCoR) assists NSF 
in its mandate to promote scientific progress nationwide. EPSCoR effects lasting im- 
provements in the research capacity of institutions in participating jurisdictions to 
promote broader engagement at the frontiers of discovery and innovation in science 
and engineering. The FY 2013 investment for EPSCoR is $158.19 million. 

Enhancing Access to the Radio Spectrum (EARS), begun in FY 2012, continues to 
partner the Directorates for Engineering; Computer and Information Science and 
Engineering; Mathematical and Physical Sciences; and Social, Behavioral and Eco- 
nomic Sciences in supporting the basic research that funds research and develop- 
ment of spectrum-sharing technologies. NSF proposes an investment of $50.50 mil- 
lion for FY 2013. 

World Class Scientific Infrastructure 

The world-class equipment and facilities that NSF supports are essential to the 
task of discovery. All of the projects in the Major Research Equipment and Facilities 
Construction account undergo major cost and schedule reviews, as required by NSF 
guidelines. In FY 2013, NSF will continue support for the construction of the fol- 
lowing four projects. 

Advanced Laser Interferometer Gravitational-Wave Observatory (AdvLIGO). A 
planned upgrade of the existing Laser Interferometer Gravitational-Wave Observ- 
atory (LIGO), AdvLIGO will be ten times more sensitive, powerful enough to ap- 
proach the ground-based limit of gravitational-wave detection. The FY 2013 invest- 
ment is $15.17 million. 

Advanced Technology Solar Telescope (ATST). ATST will enable study of the sun’s 
magnetic fields, which is crucial to our understanding of the types of solar varia- 
bility and activity that affect Earth’s civil life and may impact its climate. The FY 
2013 investment is $25.0 million. 

National Ecological Observatory Network (NEON). NEON will consist of geo- 
graphically distributed field and lab infrastructure networked via cybertechnology 
into an integrated research platform for regional to continental scale ecological re- 
search. The FY 2013 investment is $91.0 million. 

Ocean Observatories Initiatives (001). 001 will enable continuous, interactive ac- 
cess to the ocean via multiple types of sensors linked by cutting-edge 
cyberinfrastructure, which will produce never-before-seen views of the ocean’s 
depths. The FY 2013 investment is $65.0 million. 

Excellence in Operations 

NSF emphasizes the agency’s desired outcome of attaining excellence in all as- 
pects of its operations. Thus, performing as a model organization, one of NSF’s three 
strategic goals, underpins NSF programmatic activities and encompasses all the 
agency’s management activities. The Model Organization goal also includes support 
for the activities of the Office of Inspector General (OIG) and the National Science 
Board (NSB), which are provided in separate appropriations. 

Workforce Development. The FY 2013 budget request includes $209.47 million, or 
$6.56 million over the FY 2012 Estimate, for funding NSF’s federal workforce. The 
Request will support 1,352 full-time equivalents (FTE), an increase of 25 over the 
FY 2012 Estimate allocation of 1,327 FTE. 

iTrak. FY 2013 is the first year of iTRAK implementation. iTRAK will transition 
NSF from its legacy financial and property management systems to a fully inte- 

f rated financial management solution. In FY 2013, the total Request for iTRAK is 
11.70 million. 

Efficient Management 

NSF’s FY 2013 Request follows a thorough examination of programs and invest- 
ments across NSF to determine where the potential exists for more innovative in- 
vestments. As good stewards of the public trust, we have reduced or eliminated 
lower priority programs, identified opportunities to leverage resources for maximum 
impact, and held the line on NSF’s operating expenses. 

'This Request includes several recommended cuts and consolidations. 

Computer and Information Science and Engineering Research Programs: Three 
programs within the Directorate for Computer and Information Science and Engi- 
neering (CISE) are eliminated since they have reached their planned endpoints and 
have achieved their original goals. These programs are: Network Science and Engi- 
neering (NetSE); Social-Computational Systems; and the Interface between Com- 
puter Science and Economic & Social Sciences (ICES). Support for these research 
areas will be absorbed into CISE core programs. 
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Cyber-Enabled Discovery and Innovation (CDI): NSF eliminates funding for the 
agency-wide CDI program, as the program has reached its planned conclusion and 
has achieved many of its original goals. Funding in FY 2013 will be redirected to 
support new efforts in two NSF cross-agency investments (CEMMSS and CIF21) 
that will build on the accomplishments made in the CDI program. 

Mathematical and Physical Sciences Research Programs: Four programs within 
the Directorate for Mathematical and Physical Sciences (MPS) are eliminated be- 
cause they overlap with larger core disciplinary programs or they have achieved 
their original goals. Two programs are eliminated as they are no longer needed as 
stand-alone programs: Mathematical Physics and Grid Computing. Research con- 
ducted under the third program, Cultural Heritage Science, will be funded through 
regular MPS disciplinary programs. Lastly, the CHE-DMR-DMS Solar Energy Ini- 
tiative (SOLAR) will be subsumed within the broader framework of NSE’s SEES in- 
vestment through the Sustainable Energy Pathways solicitation. 

Nanoscale Science & Engineering Centers (NSECs): NSF reduces support for the 
NSEC program because the state of the research in this area has matured signifi- 
cantly and the research should advance more rapidly in a different, more use-in- 
spired research center program. Several NSEC grants may transition to the Nano- 
systems Engineering Research Centers (NERCs) as the nano-devices and processes 
created at graduating NSECs move to the systems level and potential commer- 
cialization. NSF will continue to support eleven continuing NSECs in FY 2013 in- 
cluding the Nanomanufacturing ERC. 

Public Outreach terminations: NSF eliminates two small stand-alone public out- 
reach programs because they lack rigorous evaluation and are duplicative of the 
larger, well-established peer-reviewed Advanced Informal STEM Learning program 
(formerly, the Informal Science Education program). The eliminated programs are: 
Communicating Science Broadly and Connecting Researchers with Public Audi- 
ences. 

Conclusion 

With intense global competition for knowledge and talent, we must focus our at- 
tention on finding the sophisticated solutions that will ensure a prosperous, secure, 
and healthy future for the nation and the world. Robust NSF investments in funda- 
mental science and engineering research and education have returned exceptional 
dividends to the American people, expanding knowledge, improving lives, and ensur- 
ing our security. To keep those benefits flowing, we need to constantly replenish the 
wellspring of new ideas and train new talent while serving as good stewards of the 
public trust. That is the fundamental and continuing mission of NSF. 

Mr. Chairman and members of the Subcommittee, I hope my testimony explains 
how the Foundation plays a vital role in ensuring that America remains at the epi- 
center of the ongoing revolution in research, innovation, and learning that is driving 
21st century economies. More than ever, the future prosperity and well-being of 
Americans depend on sustained investments in our science and technology. NSF has 
been and continues to be central to this endeavor. The FY 2013 Budget Request for 
NSF clearly acknowledges NSF’s pivotal role in ensuring America’s future STEM 
leadership and economic wellbeing. 

This concludes my testimony. I thank you for your leadership, and I will be 
pleased to answer any questions you may have. 

Senator Nelson. Thank you. 

Dr. Peck. 

STATEMENT OF DR. MASON PECK, CHIEF TECHNOLOGIST. 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Dr. Peck. Chairman Nelson, Ranking Member Boozman, and 
members of the Committee: Thanks for the opportunity to appear 
today to discuss NASA’s research and development activities, with 
a focus on the agency’s efforts in space technology. I look forward 
to working with each of you and the Committee on enactment of 
the President’s Fiscal Year 2013 budget request for NASA and spe- 
cifically in advancing technology and innovation at NASA. 

With the help of the Committee’s leadership, NASA and the na- 
tion are embarking on an ambitious program of space exploration 
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that builds on new technolo^es as well as proven capabilities as 
we expand humanity’s reach into the solar system. 

Now, you’d agree NASA is part of the basic and applied research 
investments being made by the Federal Government across the na- 
tion as recognized by Congress in section 201 of the America COM- 
PETES Reauthorization Act — I’ll read it here for context: “A re- 
newed emphasis on technology development would enhance current 
mission capabilities and enable future missions, while encouraging 
NASA, private industry, and academia to spur innovation.” 

So focus on innovation and technology is essential, both to enable 
efficient and low-risk approaches to NASA’s current missions, but 
also to allow the agency to pursue entirely new missions. NASA es- 
tablished the Office of Chief Technologist to reenergize NASA’s 
technology development engine to ensure that the advanced tech- 
nologies required for NASA’s future missions will be in place by the 
time they’re needed. 

The National Research Council, the NRC, emphasized the impor- 
tance of a stable technology enterprise at the agency. They re- 
viewed NASA’s draft space technology roadmaps just this past 
year. The NRC wrote in their February 2012report that “Success 
in executing future NASA space missions will depend on advanced 
technology developments that should already be under way.” The 
space technology program addresses this technology deficit. 

If NASA and the nation are to reach the goals set for us by this 
Congress, we must drive to innovate and we must elevate innova- 
tion to a high priority. 

My office works with all the NASA mission directorates and cen- 
ters to ensure that NASA makes available agency-developed tech- 
nologies, processes, discoveries, and knowledge to the private sec- 
tor. Following up on Senator Boozman’s comments, we are doing 
what we can to eliminate those roadblocks. The technology transfer 
and commercialization is conducted through a variety of means. 
That includes releasing licenses, forming partnerships, and through 
other cooperative activities. 

These transferred technologies are used to create products, serv- 
ices, cascading innovations, those that build on one another, and 
other discoveries to fuel the Nation’s economic engine, creating jobs 
right here on Earth and improving our quality of life. For example, 
solar and wind-generated energy, the cameras found in many of to- 
day’s cellphones, improved biomedical applications, including ad- 
vanced medical imaging, just to name a very few, they’ve all bene- 
fited from our nation’s investment in aerospace technology. 

The Office of the Chief Technologist is responsible for coordi- 
nating and monitoring and evaluating all the agency’s prizes and 
design challenges that we conduct across the mission directorates. 
The agency has realized the value of prizes and challenges and 
we’re one of the early adopters of this idea across the many re- 
search and technology domains that we’re involved with. We en- 
gage the nation’s citizen-inventors through our prize-based Centen- 
nial Challenges program in areas like satellite launch systems, ad- 
vanced robotics, energy storage, greenaviation, advanced materials, 
wireless power generation, and the list goes on. 

The Office of the Chief Technologist also coordinates the agency’s 
technology programs and manages specifically the space technology 
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program. The good news here is that the program is up and run- 
ning. We’re putting Americans to work conceiving and testing the 
technology that will guarantee our future in space. 

The broadly relevant technologies that NASA pursues within the 
space technology program span a range of discipline areas and 
technology readiness levels, what we call TRL, from concept study 
all the way to flight demonstration, including technology dem- 
onstrations that are conducted on the International Space Station. 
Space technology development takes place using NASA centers, 
academia, and industry, and through partnerships with other gov- 
ernment agencies, which we engage whenever we can, and also 
international partners. In all, the space technology program has 
funded roughly a thousand technology projects since its recent in- 
ception — that was 2011 — and many of these projects have already 
got hardware to test and fly in 2013. So we’re making real 
progress. 

In closing, let me just leave you with a couple of quick final 
thoughts. As a professor at Cornell University, I’ve had the honor 
of working with verytalented faculty and students over the years 
who share my passion for space. For most of the past decade, 
though, very few of us who have wanted to contribute to the Na- 
tion’s civil space program have had the opportunity to do so 
through an academic environment. But since the Office of the Chief 
Technologist was established, NASA’s been able to tap into the 
enormous enthusiasm for the agency’s mission that we see from 
academia, industry, and the public. 

The desire to engage with NASA is really overwhelming, and we 
see this in the fact that NASA receives thousands more proposals 
to our space technology solicitations than it can possibly afford to 
fund. 

Our nation’s future economic success is tied to our ability to out- 
innovate the rest of the world. NASA is an important part of this 
future. America expects boldness from NASA and we’re now re- 
turning to our innovation roots, taking the long-term view of tech- 
nological advancement that’s essential for accomplishing our mis- 
sions. The space program is just the kind of pursuit that inspires 
Americans to innovate. 

Mr. Chairman, thank you for your support and that of this com- 
mittee. I’d be glad to respond to any questions you and the other 
members may have. 

[The prepared statement of Dr. Peck follows:] 

Prepared Statement of Dr. Mason Peck, Chief Technologist, 
National Aeronautics and Space Administration 

Mr. Chairman and Members of the Committee, thank you for the opportunity to 
testify on NASA’s research and development efforts. Under the President’s leader- 
ship, NASA and the Nation are embarking on an ambitious program of space explo- 
ration that builds on new technologies as well as proven capabilities as we expand 
humanity’s reach into the solar system. While reaching for new heights in space, 
NASA is creating new jobs right here on Earth — especially for the next generation 
of American scientists and engineers — by supporting cutting edge aeronautics and 
space technology innovations, research and development that will help fuel the Na- 
tion’s economy for years to come. 

Despite tough economic times, the Fiscal Year 2013 budget continues to imple- 
ment the space science and exploration program agreed to by the President and a 
bipartisan majority in Congress, laying the foundation for remarkable discoveries 
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here on Earth and in deep space, including new destinations such as an asteroid 
and Mars. We have made tough, but sustainable, choices to provide stability and 
continuity to existing priority programs and set the pace for opening the next great 
chapter in exploration. 

On a personal note, I am honored to be at NASA serving as its Chief Technologist. 
As the NASA Administrator’s top advisor on technology, I am responsible for guid- 
ing strategic Agency investments in technology; facilitating technology transfer, 
partnerships and commercialization activities across the Agency; advocating exter- 
nally on behalf of NASA’s R&D programs; demonstrating and communicating soci- 
etal impacts of NASA technology investments; as well as, the management and 
budget of the Space Technology ProCTam. I come from Cornell University, where I 
also served on the faculty in the School of Mechanical and Aerospace Engineering 
and teach in Cornell’s Systems Engineering Program. My background in aerospace 
technology, with nearly 20 years in both industry and academia, will help me to en- 
sure NASA’s technology portfolio addresses the near-term, mission-driven and the 
long-range, transformative technologies required to meet our Nation’s far-reaching 
exploration goals. 

As requested, I am going to speak about NASA’s prize programs and technology 
efforts and the activities of the Space Technology Program, in which I play a direct 
role, as well as technology activities throughout NASA in which I have an advisory 
role. Administrator Bolden will be discussing details of the Fiscal Year 2013 Budget 
request for NASA in his testimony to this committee tomorrow. 

NASA provides America with unique capabilities simply because of how we ask 
questions about our universe. By taking humans to inhospitable places we learn a 
little bit more about how Earth sustains us, because we have to recreate that envi- 
ronment for our astronauts to survive. NASA solves difficult technical problems and 
thereby inspires Americans to invent technologies that make life better right here 
on Earth. 

As recognized by Congress in Section 201 of the America COMPETES Reauthor- 
ization Act of 2010 (P.L. 111-358), “a renewed emphasis on technology development 
would enhance current mission capabilities and enable future missions, while en- 
couraging NASA, private industry, and academia to spur innovation.” A focus on in- 
novation and technology is essential, both to enable fresh approaches to NASA’s cur- 
rent missions and to allow the Agency to pursue entirely new missions. NASA is 
fully engaged in support of the National Science and Technology Council and the 
Office of Science and Technology Policy to implement the crosscutting requirements 
of the Act. NASA has completed one of three NASA-specific reporting requirements 
and is on track to complete the remaining requirements in the June timeframe. 

Developing technological solutions stimulates the growth of the innovation econ- 
omy. The safety, security, and convenience provided by weather and navigational 
spacecraft, efficiency improvements in both ground and air transportation, super 
computers, solar-and wind-generated energy, the cameras found in many of today’s 
cell phones, improved biomedical applications including advanced medical imaging 
and even more nutritious infant formula, as well as the protective gear that keeps 
our military, firefighters and police safe, have all benefited from our Nation’s invest- 
ments in aerospace technology. 

Those benefits are hard to quantify, but we know they are real. We see this with 
companies like GreenField Solar who developed PhotoVolt solar cells through co- 
operation with NASA’s Glenn Research Center. When paired with StarGen solar 
concentrator which tracks and captures the sun’s rays throughout the day, this sys- 
tem can concentrate sunlight up to 900 times its normal intensity. GreenField solar 
is now generating grid-scale solar power at a lower cost per kilowatt-hour than most 
existing photovoltaic systems. Bernard Sater, the GreenField Solar founder and 
former scientist at the NASA Glenn Research Center in Ohio, retired early from 
NASA in 1994 to develop this solar cell. He continued research in the lab at NASA 
Glenn, collaborating with experts through the development and testing phases of 
the process. The resulting technology has led to several Ohio demonstration projects, 
including the Rockefeller Park Greenhouse in Cleveland. U.S. job opportunities will 
increase as GreenField ramps up its commercialization efforts. NASA discoveries 
benefit every aspect of our lives. We see this in our smartphones, our cars, our air- 
ports, and even in my children’s toothpaste. Thanks to this Administration and the 
Congress working together, the Agency will continue to ask the bold questions that 
lead to these technology benefits, or “spinoffs” as we call them at NASA. 

Investments in space and aeronautics technology stimulate the economy and con- 
tribute to the Nation’s global competitiveness through the creation of new products 
and services, new business and industries, and high quality, sustainable jobs. Ac- 
cording to the 2011 Aerospace Industries Association Year End Review, the U.S. 
aerospace industry experienced its eighth consecutive year of growth and main- 
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tained the largest trade surplus of any manufacturing industry. A technology-driven 
NASA will maintain the Nation’s aerospace community as a global technological 
leader for many years to come. NASA innovation also serves as an inspiration for 
young people to pursue science, technology, engineering, and mathematics (STEM) 
education and career paths. 

Each NASA mission takes years of planning and development to ensure its suc- 
cess. And every NASA mission has been made possible by pushing the technology 
envelope. NASA established the Office of the Chief Technologist to re-energize 
NASA’s technology development engine to ensure the advanced technologies exist 
for NASA’s future missions. The National Research Council (NRC) emphasized the 
importance of a stable technolo^ enterprise at the Agency in its review of NASA’s 
Space Technology Roadmaps. The NRC wrote in their February 2012 report, “The 
productivity and the effectiveness of technology development programs are dimin- 
ished when the direction, content, and/or funding of those programs abruptly change 
from year to year.” If NASA and this Nation are to reach the goals set for us by 
this Congress, we must drive to innovate. The NRC made a stark observation, “Suc- 
cess in executing future NASA space missions will depend on advanced technology 
developments that should already be underway.” The Space Technology Program ad- 
dresses this technology deficit. It reaches beyond today’s missions to develop and 
demonstrate technology for infusion into future missions. In doing so, it also benefits 
the aerospace industry and other government agencies. At the same time, NASA’s 
Mission Directorates continue to develop “pull” technologies, which are those solu- 
tions that target specific, near-term missions. With this balanced approach of near 
and farther-term investments, NASA is now able to meet the needs of today’s mis- 
sions while investing in the revolutionary advancements that will enable even more 
amazing achievements in our future. 

The space technology roadmapping effort that the NRC just finished reviewing 
aids NASA in formulating a balanced, cross-agency, technology investment perspec- 
tive by identifying technology needs and overlaps, which will better ensure infusion 
of technologies into future missions conducted by NASA, industry or other Govern- 
ment users. The NRC engaged broad and crosscutting segments of our external 
stakeholders and the report’s findings and recommendations represent a true con- 
sensus of the aerospace community. The NRC’s final report provides guidance for 
future competitive and ^ided technology investments. NASA is investing, at some 
level, in all 16 of the high-priority research technologies referenced in the report. 
In 2012, OCT will lead an Agency-wide analysis and coordination effort to inform 
NASA’s future technology investments on the basis of the NRC report. In addition, 
OCT will continue to work with NASA Mission Directorates and cross-Agency work- 
ing groups to identify broadly applicable technology needs. 

Space Technology 

The Office of the Chief Technologist (OCT) coordinates the Agency’s technology 
programs, one of which is the Space Technology Program. The Fiscal Year 2013 
budget requests $699 million for the Space Technology Theme. This request is driv- 
en by the needs of existing projects as teams across the Nation ready hardware to 
fly and test in Fiscal Year 2013. OCT identifies development needs, prioritizes those 
needs according to stakeholder input, and reduces duplication to ensure that the 
Agency’s resources are used wisely. By coordinating technology programs across 
NASA, OCT facilitates infusion of available and new technology into operational 
systems that ultimately advance specific human-exploration missions, science mis- 
sions, and aeronautics capabilities. 

Within the Partnership Development and Strategic Integration account within 
Space Technology, OCT engages the larger aerospace community, including other 
Government agencies to develop partnerships and leverage shared resources and ex- 
pertise, efficiently developing breakthrough capabilities. The Fiscal Year 2013 budg- 
et request includes $29.5 million to develop these partnerships, lead the Agency 
strategic roadmapping efforts as described above, and to manage NASA’s technology 
transfer and commercialization. OCT works with all NASA Mission Directorates and 
Centers to ensure NASA makes available Agency-developed technologies, processes, 
discoveries, and knowledge to the private sector. Technology transfer and commer- 
cialization is conducted through various means including releasing licenses, forming 
partnerships, and through cooperative activities. These transferred technologies are 
used to create products, services, cascading innovations, and other discoveries to 
fuel the Nation’s economic engine and improve our quality of life. 

OCT is also responsible for coordinating, monitoring and evaluating all Agency 
prizes and design challenges conducted by NASA mission directorates using the au- 
thority seen in the America COMPETES Reauthorization Act of 2010. Since en- 
acted, the Agency has realized the value of prizes and challenges across many of 



37 


NASA’s research and technology domains. For example, public innovators have im- 
proved our abilities to determine the shape of galaxies; identified algorithms to bet- 
ter process remote sensing data; and developed algorithms to aid NASA in quickly 
identifying and detecting impact craters within large volumes of data. 

OCT engages the Nation’s “citizen inventors” through prize-based challenges in 
areas such as satellite launch systems, advanced robotics, energy storage, green 
aviation, advanced materials, and wireless power transmission. Prize authority from 
Section 304 of the Space Act facilitates the highly successful Centennial Challenge 
program. In 2011, the Green Flight Centennial Challenge drove advancement in 
aerodynamics, aircraft configuration design, power plants, and flight path planning 
leading to dramatic increases in the State of the Art for fuel efficiency and noise. 
Current Centennial Challenges include: Sample Return Robot, Night Rover and 
Nano-Satellite Launch. 

By offering prize awards NASA is acquiring technology and fostering innovation 
for the agency, dramatically increasing the number and diversity of minds tackling 
tough problems, and engaging a broad non-traditional community of innovators 
ranging from professionals and small companies to backyard garage inventors. 

In managing the Space Technology Program (STP) this Committee authorized, 
OCT employs a portfolio approach, investing in both crosscutting and human explo- 
ration specific technology needs for the Agency. The broadly relevant technologies 
being pursued within STP span a range of discipline areas and technology readiness 
levels (TRL) from concept study to flight demonstration, including technology dem- 
onstrations conducted on the ISS. Space Technology development takes place using 
NASA centers, academia and industry, and through partnerships with other Gov- 
ernment agencies and international partners. NASA also participates in national 
technology-development initiatives such as the National Robotics Initiative and the 
Advanced Manufacturing Partnership to increase opportunities for collaborative 
technology development. Investments include both competitively awarded and stra- 
tegically guided activities to address long-term Agency technology priorities and 
technology gaps identified within the previously discussed Agency’s space technology 
roadmaps. 

The development, testing, and evolution of an array of space technologies for 
human missions beyond low Earth-orbit (LEO), include propulsion, logistics and re- 
supply, life sciences and human systems, communications, and many other areas, 
to safely extend human presence to multiple destinations throughout the solar sys- 
tem robustly, sustainably and affordably. Space Technology funds these technology 
efforts through Exploration Technology Development for which the budget request 
includes $202 million. Using these funds, NASA is working toward a Fiscal Year 
2016 flight demonstration to test long-term storage and transfer capabilities for 
cryogenic fluids. Improved capabilities in this area, in combination with the Space 
Launch System heavy-lift vehicle, will bring deep-space exploration closer to reality. 
In addition, Boeing and a team of engineers from four NASA centers are working 
together to develop two large-scale, lightweight composite cryogenic propellant tanks 
for validation testing in Fiscal Year 2013 that promise to achieve weight and cost 
savings as compared to traditional aluminum lithium tanks and may be used on fu- 
ture heavy-lift launch vehicles. The NASA Glenn Research Center is accelerating 
work on in-space propulsion, space power generation, and storage ground-based 
technology development efforts required to reduce risk for a future planned solar 
electric propulsion demonstration. These capabilities will enable efficient deep-space 
transportation that is required for deep-space human and scientific exploration. 

In addition, Space Technology invests in crosscutting technologies that could ben- 
efit human exploration, and also change the way science missions are conducted. 
These activities are funded through this theme’s Crosscutting Space Technology De- 
velopment account for which the request is $293.8 million. 

Crosscutting technology work in development includes several high priority efforts 
including the following activities: 

• at the Goddard Space Flight Center (GSFC) in Maryland, a team is developing 
a laser-based, deep space communications system that will revolutionize the 
way we send and receive data, video and other information, using lasers to en- 
code and transmit data at rates 10 to 100 times faster than today’s systems, 
which will be needed for future human and robotic space missions. 

• at the Jet Propulsion Laboratory (JPL) in California, a team is developing a 
Deep Space Atomic Clock, which utilizes a key component from the Johns Hop- 
kins Applied Physics Laboratory. When fully developed, this technology will 
dramatically improve navigation and guidance in future deep-space missions 
and may lead to an improved Global Positioning System (GPS) for use on 
Earth.In partnership with the Human Exploration and Operations Mission Di- 



38 


rectorate, a team at GSFC is pioneering the technologies required for satellite 
servicing. When matured, this technology will allow robotic spacecraft to repair, 
refuel, relocate and service existing orbiting spacecraft; and 

• Space Technology is working with a L’Garde Inc. in Tustin, CA to develop the 
largest solar sail ever flown. Once developed, this propellant-free propulsion 
system will enable the next generation space weather monitoring system. 

Space Technology is working closely with the Science and Human Exploration and 
Operations Mission Directorates on an integrated strategy for Mars exploration that 
will support science as well as human exploration goals. Entry, descent and landing 
(EDL) technology is one opportunity where collaborative development can enable fu- 
ture scientific and human planetary missions. Dramatic improvements must be 
made with EDL technologies to enable delivery of large science payloads to the polar 
regions of Mars, or to deliver critical infrastructure needed for extended human mis- 
sions. Currently, at JPL and the Langley Research Center in Virginia, engineers are 
working to develop lightweight planetary entry systems that will enable large mass, 
high elevation and pinpoint landing capabilities required for Mars and other plan- 
etary destinations. These advanced technologies will be tested through balloon and 
rocket flights managed by the Wallops Elight Facility in Virginia. Also in Fiscal 
Year 2013, the Space Technology EDL teams will be analyzing the data returned 
from the instrumentation package installed in the heatshield of the Mars Science 
Laboratory entry vehicle after making its flight through the Martian atmosphere 
this August. 

The Space Technology theme also includes $173.7 million for the Small Business 
Innovative Research (SI5IR) and Small Business Technology Transfer (STTR), which 
encourage small business owners to provide technical innovations. SBIR and STTR 
continue to support early stage research and development performed by small busi- 
nesses through competitively awarded contracts. These programs produce innova- 
tions for both Government and commercial applications. SBIR and STTR provide 
the high-technology small business sector with an opportunity to develop technology 
for NASA, and commercialize that technology in order to provide goods and services 
that address other national needs based on the products of NASA innovation. 

In all, the Space Technology Program has funded roughly 1,000 technology 
projects and engaged thousands of engineers and technologists since its inception in 
2011. Many of these projects have hardware ready to test and fly in Fiscal Year 
2013 as they mature their technology for infusion into a future mission or capa- 
bility. 

International Space Station 

The International Space Station is fully complete. Many consider it to be one of 
humanity’s greatest technological achievements. Its state-of-the-art research facili- 
ties support a wide variety of research disciplines. Examples include high-energy 
particle physics. Earth remote sensing and geophysics experiments, protein crys- 
tallization experiments, human physiology research (including bone and muscle re- 
search), radiation research, plant and cultivation experiments, combustion research, 
fluid research, materials science experiments, and biological investigations. The 
three major science laboratories aboard the ISS — the U.S. Destiny, European Co- 
lumbus, and Japanese Kibo facilities, along with external test beds — enable astro- 
nauts to conduct experiments in the unique, microgravity and ultra-vacuum envi- 
ronment of LEO, experiments that simply cannot be conducted on Earth. The range 
of research disciplines that ISS supports means that R&D conducted aboard Station 
promises new discoveries not only in areas directly related to NASA’s exploration 
efforts, but in fields that have terrestrial applications, as well. The ISS will provide 
these opportunities to scientists, technologists and engineers through at least 2020. 
For example, a Space Technology team at the Johnson Space Center in Texas is 
working to build on the Robonaut 2 demonstration on ISS and further the Agency’s 
development of next-generation tele-robotics systems. In addition. Space Technology 
is using the SPHERES satellites on ISS to demonstrate autonomous rendezvous and 
docking techniques and liquid slosh dynamics which serves to validate mission de- 
sign for both spacecraft and launch vehicles. 

In the NASA Authorization Act of 2010 (P.L. 111-267), Congress directed that 
the Agency enter into a cooperative agreement with a not-for-profit organization to 
manage the activities of the ISS National Laboratory. Last fall, NASA finalized an 
agreement with the Center for the Advancement of Science in Space (CASIS) to 
manage the portion of the ISS that operates as a U.S. National Laboratory. CASIS 
will be located in the Space Life Sciences Laboratory at the NASA Kennedy Space 
Center. This independent, nonprofit, research-management organization will help 
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ensure the Station’s unique capabilities are available to the broadest possible cross- 
section of U.S. scientific, technological and industrial communities. 

CASIS will develop and manage a varied R&D portfolio based on U.S. national 
needs for basic and applied research, establish a marketplace to facilitate matching 
research pathways with qualified funding sources, and stimulate future interest in 
using this national lab for research and technology demonstrations and as a plat- 
form for science, technology, engineering and mathematics education. The goal is to 
support, promote and accelerate innovations and new discoveries in science, engi- 
neering and technology that will improve life on Earth. 

In addition to the direct research benefits to be gained by the ISS as a National 
Laboratory, this innovative arrangement also supports NASA’s effort to promote the 
development of a LEO space economy. National Lab partners can use the unique 
microgravity environment of space and the advanced research facilities aboard Sta- 
tion to enable investigations that may give them the edge in the global competition 
to develop valuable, high technology products and services. Furthermore, the de- 
mand for access to the ISS will support the providers of commercial crew and cargo 
systems. Both of these aspects of the ISS as a National Laboratory will help estab- 
lish and demonstrate the market for research in LEO beyond the requirements of 
NASA. 

Technology in Human Exploration 

Consistent with NASA’s technology roadmaps, the Advanced Exploration Systems 
(AES) Program within the Agency’s Human Exploration and Operations Mission Di- 
rectorate (HEOMD) is pioneering new approaches for rapidly developing prototype 
systems, demonstrating key capabilities, and validating operational concepts for fu- 
ture human missions beyond Earth orbit. AES activities are uniquely related to 
crew safety and mission operations in deep space, and are strongly coupled to vehi- 
cle development in the immediate future. While the Space Technology programs are 
focused on demonstrating particular technologies, AES focuses on early integration 
and testing of prototype systems. Both Space Technology and AES activities seek 
to reduce risk and improve affordability of exploration mission elements. The proto- 
type systems developed in the AES program will be demonstrated in ground-based 
test beds, field tests, underwater tests, and flight experiments on the ISS. Success- 
ful prototypes will evolve into larger integrated systems and mission elements that 
will be tested on ISS before we venture beyond Earth orbit. 

In addition to developing building blocks for future missions, the AES and Space 
Technology programs are exploring innovative ways to drive a rapid pace of 
progress, streamline project management, and use NASA’s resources workforce more 
effectively. By using small, focused projects to rapidly develop and test prototype 
systems in house, NASA expects to greatly reduce lifecycle costs and minimize the 
risk of incorporating new technologies into system designs. 

The AES and the Space Technology Programs work closely together to incorporate 
and integrate new technologies and innovations as they are matured to the point 
of infusion. The AES Program is also working closely with NASA’s Science Mission 
Directorate to pursue a joint program of robotic precursor activities that will acquire 
critical data on potential destinations for future human missions such as the Moon 
and Mars and its moons. This program builds upon the successful collaboration be- 
tween science and exploration on the Lunar Reconnaissance Orbiter mission. 

NASA Aeronautics Technology 

NASA continues to lay the foundation for the future of flight by exploring new 
ways to manage air traffic, build more fuel-efficient and environmentally friendly 
airplanes, and ensure aviation’s outstanding safety record. Through the research we 
conduct and sponsor with universities and industry, we help to develop the tech- 
nology that enables continuous innovation in aviation. 

Aviation is an integral part of our daily lives, a critical part of the foundation of 
our economy, and a source of strength in the global market. Technological superi- 
ority has been a key enabler for the U.S. aerospace manufacturing industry to be 
the world leader in the aviation sector. In this time of continuing economic chal- 
lenge, the aviation industry provides high-tech, highly rewarding, and high-paying 
jobs that Americans are proud to have. 

U.S. companies currently enjoy strong positions in the global commercial aero- 
space market, including manufacturers of large civil aircraft, engines, business jets 
and helicopters, as well as structures, components and electronics. NASA-developed 
technologies are in the DNA of many of the civil and military aircraft the U.S. in- 
dustry has developed and marketed to date. Boeing, General Electric and Pratt & 
Whitney have all introduced highly competitive products in the last 2 years. With 
the introduction of these new products, the U.S. manufacturers appear to be well 
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positioned in the large commercial transport market for some time to come. How- 
ever, this is not a guarantee and careful attention to aeronautics investment is re- 
quired to maintain U.S. leadership in this area. 

We continue to invest in aeronautics Research and Development, recognizing its 
potential to address emerging challenges and enable innovative capabilities in the 
next generation of products. These new capabilities could result in substantially 
more energy-efficient, significantly less polluting, and considerably quieter subsonic 
transport through completely new designs. 

NASA is investing in cutting edge research to accelerate implementation and en- 
hance the capabilities of the Nation’s Next Generation Air Transportation System 
(NextGen) in partnership with the FAA and other Joint Planning and Development 
Office partners. With our partners, we are investing in critical areas of research 
such as new air traffic management concepts for new fuel-efficient arrival proce- 
dures. And we are leading the country with a vision and revolutionary capabilities 
for the Nation’s future air transportation system, researching concepts and tech- 
nologies that may provide the foundation for future commercial products and serv- 
ices brought to the market. 

We transfer the results of fundamental and systems-level aeronautics research to 
the aerospace community through dissemination of research results, concepts, and 
design methods. In some instances, companies may build on specific technologies 
and capabilities developed through NASA research, investing their own research 
and development dollars to take those last steps to become a commercialized prod- 
uct. In other instances, NASA provides design methods and understanding used by 
companies in developing new products. By maturing new technologies and vali- 
dating design methods, NASA research can decrease the risk of incorporating new 
technologies and systems in aircraft, shortening the path through safety certifi- 
cation in the Federal Aviation Administration and speeding the transition of new 
technologies into the fleet. 

U.S. companies are well positioned to build on discoveries and knowledge result- 
ing from NASA research, turning them into commercial products, benefiting the 
quality of life for our citizens, providing new high-quality engineering and manufac- 
turing job opportunities, and enabling the United States to remain competitive in 
the global economy. Concept simulations and field trials in real flight environments 
of NASA developed technologies have demonstrated the potential for significant 
monetary savings to airspace users through reduction in flight delays and fuel 
usage. 

Technology Research & Development to Enable Scientific Discovery 

NASA’s Science Mission Directorate (SMD) develops and operates innovative 
space missions that push out the frontiers of scientific knowledge of the Earth, the 
Sun, our solar system, and the universe beyond. In Earth Science, the challenge is 
to be able to detect a small but influential signal of change against a background 
of much larger short-term variability. Through technological advances we have been 
able to measure millimeter changes in global ocean surface height, and distinguish 
the influence of solar variability from other factors driving atmospheric warming. 
In Heliophysics, we have been able to do what your mother told you never to do — 
stare at the Sun — to observe the connections between coronal mass ejections and 
aurorae over Earth’s poles. In Planetary Science, development of Advanced Stirling 
Radioisotope Generators promise to power spacecraft operating in deep space with 
one-sixth the amount of plutonium-238 as conventional radioisotope power systems. 
In Astrophysics where the challenge is to peer ever deeper into the universe and 
farther back in time, large segmented mirrors, sensitive optics that operate at 40 
Kelvin, and a host of other technologies are enabling us to build the James Webb 
Space Telescope. These missions require technologies that in many cases would not 
be developed otherwise — some of which find applications not imagined by their in- 
ventors. 

The technologies SMD develops and employs span the full range of the process 
of scientific discovery, from theory and mission design to science data processing 
and distribution. They include spacecraft components and systems, scientific instru- 
ments, and advanced information technologies. Spacecraft technology has advanced 
sufficiently that we can acquire standard spacecraft buses for many Earth observing 
missions from industry, and our technology focus here is on areas such as on-board 
data processing, formation fl 3 dng, and autonomous operations that enhance sci- 
entific productivity and operational utility. For planetary exploration and astro- 
physics, however, spacecraft and instruments are much more integrated and more 
specialized, requiring technology advances in power, propulsion, stability, deploy- 
ment, communications, and radiation protection, among others. For all SMD science 
areas, science instruments are “the pointy end of the spear” of space missions, and 
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technology advances are continually required on all fronts. This is the largest area 
of SMD technology investment. To enable instrument technology development, SMD 
uses suborbital research platforms (sounding rockets, aircraft, and balloons) to test 
instruments as prototypes of those that will eventually fly in space. Advanced infor- 
mation technologies include high-end computing (where software must be written to 
make effective use of industry’s leading supercomputers), and data mining capabili- 
ties to enable knowledge to be efficiently derived from enormous data sets. 

SMD develops technologies for its science missions largely through open, competi- 
tive solicitations to garner the best ideas from industry, academia, and other gov- 
ernment laboratories. SMD’s annual Research Opportunities in Space and Earth 
Sciences (ROSES) solicitation includes specific, scheduled calls for technology devel- 
opment proposals in defined areas of need. In addition, targeted technology invest- 
ments are made in such areas as Advanced Stirling Radioisotope Generators 
(ASRGs) when specific partnerships are required. Generally, SMD develops tech- 
nologies outside of mission projects, and mission projects are not confirmed to pro- 
ceed to development until required technologies are sufficiently mature. In addition, 
SMD uses the attached payload accommodations on ISS to provide the environment 
and resources for science experiments making specific atmospheric, Sun-Earth inter- 
action, and astrophysics observations compatible with ISS’s orbital inclination and 
altitude. Technology is the great enabler of NASA science missions, and thus of dis- 
covery in the Earth and space sciences and NASA’s impact on our Nation’s economy, 
environment, and education goals. 

Conclusion 

America is beginning an exciting revolutionary new chapter in human space ex- 
ploration and scientific discovery. This chapter centers on full use of the Inter- 
national Space Station, maturation of multiple American vehicles for delivering as- 
tronauts and cargo to low-Earth orbit, and development of a crew vehicle and an 
evolvable heavy-lift rocket — two essential building blocks for our Nation’s future in 
deep-space exploration. NASA is moving forward with the James Webb telescope 
and will be exploring Mars later this year with the highly capable Curiosity rover. 
The rapid development and infusion of new in-space technologies is critical to ad- 
vancing our future in space. They will enable explorers to safely venture into deep 
space for the first time. 

Pushing the boundaries of aeroscience and taking informed-risks, NASA and our 
Nation remain at the cutting-edge. By making steady investments in technology, we 
will enable future human and robotic exploration of near-Earth asteroids, the Moon, 
and Mars just as current and past mission successes were supported by decades of 
vital technology investments. 

Investments in research and development enable new missions, stimulate the 
economy, contribute to the Nation’s global competitiveness and inspire the Nations’ 
next generation of scientists, engineers and explorers. As a professor at Cornell Uni- 
versity, I have had the honor of working with talented faculty and students who 
share my passion for space. For most of the past decade, very few of us who have 
wanted to contribute to the Nation’s civil space program have had the opportunity 
to do so. Since OCT was established, NASA is tapping into the enormous enthu- 
siasm for the Agency’s mission we see from academia, industry, and the public. The 
desire to engage with NASA is overwhelming. We see this in the fact that OCT re- 
ceives thousands more proposals to its solicitations than it can afford to fund. And 
I have seen it personally, in the hundreds of students who have worked with me 
on two university-built satellite projects. 

NASA must continue to cast a wide net to bring in the best ideas, wherever they 
may be found. A NASA focused on advancing technology helps ensure that high-tech 
jobs will be available for these young people when they complete their studies. And 
in sponsoring this sort of research and development, it will do its part to encourage 
the next generation of aerospace engineers, ensuring that our Nation retains the 
critical capabilities in advanced technology that will ensure its economic competi- 
tiveness. 

Two weeks ago the Nation celebrated the 50th anniversary of Senator John 
Glenn’s historic orbital flight. Only a few months before the historic flight of Friend- 
ship 7, President Kennedy gave the Nation a grand challenge to land a human on 
the Moon and return them safely back to Earth. It was a bold goal that would pro- 
vide the ultimate challenge to our Nation, and forced us to “organize and measure 
the best of our energies and skills.” It required NASA to tackle enormous techno- 
logical unknowns by utilizing American ingenuity and innovation. In accomplishing 
the goal, a whole generation of engineers and scientists introduced the term “rocket 
science” into American popular culture and made a lasting imprint on the economic, 
national security and geopolitical landscape. 
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America can do the same today. Our Nation’s future economic success is tied to 
our ability to out-innovate the rest of the world. NASA is an important part of this 
future. America expects boldness from NASA. We are now returning to our innova- 
tion roots, taking the long-term view of technological advancement that is essential 
for accomplishing our missions. America expects no less. 

Mr. Chairman, thank you for your support and that of this Committee. I would 
be pleased to respond to any questions you or the other Members of the Committee 
may have. 

Senator Nelson. Thank you all. 

Mr. Chairman, your questions, please. 

STATEMENT OF HON. JOHN D. ROCKEFELLER IV, 

U.S. SENATOR FROM WEST VIRGINIA 

Senator Rockefeller. Am I allowed to ask them or should I just 
hand them to you? 

Let me say first of all that the reason I’m actually not here be- 
cause I’m somewhere else, but I couldn’t not be here with the four 
of you here. I mean, starting with this guy right over here, John 
Holdren, just all the way through — absolutely the top of all of our 
science and technology and innovation agencies, probably leaving 
one or two out. But I just had to be here for that. 

Having said that and having agreed that America COMPETES 
as an Act had three kind of goals and one was the doubling of Fed- 
eral R&D investments in science and education, and second 
strengthening STEM education, and developing a research and in- 
novation infrastructure — so that in my short time here. Dr. Suresh, 
makes me want to ask you a question. That’s about cybersecurity. 
Cybersecurity is very interesting. Olympia Snowe and I came out 
with our bill, not alone, 3 years ago, and it’s still being — that and 
other bills, common sense, et cetera, are still being talked about. 

The point is we haven’t done anything. I think it’s always pretty 
easy to look at Congress as a reason that nothing’s gotten done, be- 
cause we’ve been in something of a turmoil recently. 

But I want to make sure that the National Science Foundation 
is involved, and I am interested in what you think that you can do 
to help tackle cybersecurity. And then I have a follow up question 
for that. 

Dr. Suresh. I’m very happy to answer. Chairman Rockefeller. In 
the 2013 budget request, we have a program that is a broad um- 
brella, STC, “Secure and Trustworthy Cyberspace” that invests 
about $110 million and involves several directorates within NSF: 
the Computer and Information, Science and Engineering direc- 
torate, the Social, Behavioral, and Economic Sciences directorate, 
the Engineering directorate, the Office of Cyber Infrastructure, and 
several others. It funds basic research that keeps the enormous 
amount of activity that we have in cyberspace secure. 

That, coupled with CNCI, the Comprehensive National 
Cybersecurity Initiative, which is funded to the tune of about $57 
million in partnership with other agencies, including the Depart- 
ment of Homeland Security, provides an opportunity for us to look 
at how we can make the cyberspace secure with the kinds of things 
that NSF does. 

So these investments are on the research frontiers, creating new 
knowledge, new mechanisms, so that we can always stay a step 
ahead of those who want to make the cyberspace less secure. In ad- 



43 


dition to that, NSF for the last decade has heen funding a program 
called Scholarship for Service. This is a program which two years 
ago was funded at a level of $15 million per year. The objective of 
this program is to train people who will go into professional service 
for the Federal Government, who can be participants in — who can 
be our champions — for cybersecurity. 

Since 2001, about 1,200 students have graduated from this pro- 
gram, and I’m told that more than 90 percent of them have joined 
Federal service. In 2013, our request is for $25 million to support 
this program. 

So those are examples of activities that we have. Cyberinfra- 
structure Framework for the 21st Century is one of the flagship 
programs at NSF, which started in Fiscal Year 2012, and we are 
placing a significant emphasis on it for Fiscal Year 2013. 

Dr. Holdren. Could I add something to Dr. Suresh’s answer? 

Senator Rockefeller. Please, Dr. Holdren. 

Dr. Holdren. The networking and information technology R&D 
program is a program under the National Science and Technology 
Council that actually links the work of 15 Federal agencies in the 
cyber domain. The cybersecurity part of that effort, which includes 
some of what Dr. Suresh was talking about, is actually up in the 
President’s 2013 request to $667 million from $590 million in Fis- 
cal Year 2012. That increase involves increases at NSF for the pro- 
grams that Dr. Suresh was talking about, a $12 million increase 
at DOD, a $24 million increase at DARPA, $18 million at Depart- 
ment of Homeland Security. 

We’re really putting effort into this. We released in December of 
last year, December 2011, a Federal strategic R&D plan for 
cybersecurity and information assurance, called “Trustworthy 
Cyberspace: Strategic Plan for the Federal Cybersecurity R&D Pro- 
gram,” which really lays out a roadmap for what we need to do, 
again including but far from limited to what Dr. Suresh was talk- 
ing about. 

There really is a lot going on in this domain. Of course, we are 
grateful for your having introduced, with some others, some cyber 
legislation. We’re very eager to work with you on advancing legisla- 
tion that will help us move this whole agenda forward. 

Senator Rockefeller. Thank you. Thank you very much. Dr. 
Holdren. 

Nevertheless, with what you say about what NSF is doing, it is 
specifically not included in something that interests me, which I 
don’t know enough about, in the President’s budget request related 
to, quote, “science of security and the science of cybersecurity” for 
the networking and information technology R&D program. 

Now, I want you to explain to me why this is, if you feel that 
way, not helpful. I believe that NSF should be using its resources 
to push advances in both science of security and science of 
cybersecurity. So what’s your read on that? 

Dr. Suresh. My understanding. Chairman, is that the definitions 
for “science of security” in that particular chapter that you are re- 
ferring to arose because of semantic differences. So NSF is doing 
a lot of work — in fact. I’m told that in a later section NSF’s activi- 
ties are indeed included. So I’ll be happy to get back to you with 
more detail on that. 
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Senator Rockefeller. I may be worrying about nothing? 

Dr. SuRESH. If not, we’ll make sure we’ll fix it. 

Senator Rockefeller. Good, because I have the word “not” cir- 
cled in black and red. 

Dr. SURESH. My understanding is that a lot of this hinges on se- 
mantics issues. So I’ll be able to get back to you with a specific an- 
swer. 

Senator Rockefeller. Good, good. I’m very grateful for that. 

[The information submitted by NSF follows:] 

NSF plays an important role in Science of Security R&D, and its areas of research 
are included under the Cross-Cutting Foundations subheading under Science of Se- 
curity (see page 19, NITRD Supplement to the President’s FY 2013 Budget). NSF’s 
FY 2013 Budget Request to Congress also outlines these cybersecurity investments 
within its Secure and Trustworthy Cyberspace activities (see page NSF-Wide In- 
vestments — 38). 

We appreciate that the structure of the presentation in the NITRD Supplement 
to the President’s FY 2013 Budget (pages 18-19) does appear to understate NSF’s 
role under the Science of Security subheading. The first section under this sub- 
heading lists only those agencies that have specific programs with “Science of . . 
in the titles of the programs; those listed are “Science for Cybersecurity,” “Science 
of Security,” and “Science of Information Assurance.” Within the same section, how- 
ever, under the Cross-cutting Foundations subheading, NSF’s role in advancing the 
scientific foundations of cryptography, models, and foundations of trust research is 
mentioned, and these research areas are considered to be part of the Science of 
Cybersecurity. As noted above, these areas also provide the framework for the pro- 
posed FY 2013 activities under NSF’s Secure and Trustworthy Cyberspace invest- 
ment. 

Senator Rockefeller. I have lots of questions I’d like to ask. 

Senator Nelson. Please. 

Senator Rockefeller. No, no. 

Senator Nelson. Go ahead. 

Senator Rockefeller. No, no. I’ve basked in the glory of these 
four wonderful people and the subject. 

Senator Nelson. Well, please stay because your questions are 
excellent. 

By the way. Senator Rockefeller and I have the privilege of being 
on the Intelligence Committee and cybersecurity is an enormous 
concern. The amounts that you mentioned. Dr. Holdren, seem pal- 
try by virtue of what we have to do. Now, basically our national 
security computers are secure, but tomorrow at that witness table, 
I will be asking General Bolden about intrusions into NASA’s com- 
puter systems, and it’s happened in other agencies as well. But it 
happened in NASA about 6 years ago as well, including the theft 
of rocket designs. 

This isn’t even getting to the private sector. You get to the pri- 
vate sector, the banking system, the electrical systems, the water 
systems, whatever it is. And of course, it’s not just state actors out 
there that are the threats. It’s also these rogue people that are 
quite good at cyber intrusion. 

So this is a real problem and, Mr. Chairman, thank you for rais- 
ing it. 

Senator Boozman. 

Senator Boozman. Thank you, Mr. Chairman. 

I have a question for you. Secretary Suresh, that I have men- 
tioned to our full chairman. Chairman Rockefeller. As you know, 
Arkansas in conjunction with many other States such as West Vir- 
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ginia benefits tremendously from the EPSCoR program. The pro- 
gram allows research institutions in my State and other smaller 
States to have a fair chance at competitive research grants from 
the NSF and NASA. 

Will this program continue to be a priority, and what benefits to 
NSF’s research mission has EPSCoR provided? 

Dr. SuRESH. The EPSCoR program, I personally believe, and this 
is one of the aspects of the EPSCoR program, is that good ideas 
happen everywhere and we want to make sure that good ideas are 
captured and nurtured and supported. This is the spirit behind 
NSF’s program. 

Currently we have 29 EPSCoR territories, 27 states, the U.S. 
Virgin Islands, and Puerto Rico, which are supported by this. In 
fact, under Chairman Rockefeller’s leadership recently, we held a 
visioning exercise called EPSCoR 2030. As part of this effort, we’ve 
been looking at how to make the EPSCoR program really strong. 
There are a number of responses that I can give you. Let me just 
give a few examples. Many of these EPSCoR states also have ac- 
tivities, including community colleges, that reside in areas where 
underrepresented groups come from. We want to make sure, given 
the future need for scientific workforce in the country, that we 
make enough opportunities available to these groups. So the 
EPSCoR program is a very important part of NSF’s activities and 
we look forward to the report from the EPSCoR 2030 symposium 
that was just held. Dr. Holdren and I participated in that sympo- 
sium just about a month or so ago, and we want to make sure that 
the recommendations that emerge are looked at, and within NSF 
we’ll try to integrate them into many of our activities. 

Senator Boozman. Good. I think the comment that you alluded 
to, that good ideas come from everyplace, is certainly true. 

Secretary Gallagher, as I mentioned in my opening statement, I 
am concerned regarding the mandatory spending in NIST budget. 
In particular, there’s $1 billion being spent for the national net- 
work for manufacturing innovation. The details, though, regarding 
as to how the program would work are sketchy. So I’d like for you 
to elaborate on that a little bit. 

Then also, could you provide more detail as to why the program 
was proposed as a mandatory funding mechanism? 

Dr. Gallagher. Thank you. I’m going to try to answer your 
question, but I’m going to confess I may not fully satisfy your curi- 
osity. 

The mandatory program for a National Network of Manufac- 
turing Innovation is proposed as a mandatory because I believe it 
is a one-time investment, rather than an ongoing appropriation. 
The focal point of that effort is really to try to catalyze private sec- 
tor investment in R&D-intensive industry. So the details, the rea- 
son they are sparse is because the program hasn’t been fully an- 
nounced, and we’re expecting that to be done very shortly. So what 
I will promise to do is get right back with you with those details 
as soon as that comes out. 

Senator Boozman. Let me ask you also, from your agency’s view- 
point, what is the greatest challenge to maintaining the NIST labs’ 
technical preeminence — and it is preeminent — in standard-setting? 
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Dr. Gallagher. The preeminence at NIST really comes from two 
things, I think. One is a commitment to doing forefront measure- 
ment science, and I think our mission really gives us the mandate 
to operate in that environment. So that has the advantage of being 
very attractive to the top scientists in the world who want to come 
work with us. 

But the other ingredient that we have is the relevance. It’s actu- 
ally — it sounds corny — hut it’s the public service. It’s the applica- 
tion of that science to make a difference. We find over and over 
again that even in areas where we are not competitive with salary 
structures or other incentives that are being given to these sci- 
entists, that they still choose to come to NIST and in many cases 
stay at NIST. Our three Nobel Prize winners, I find not only was 
that a remarkable achievement for three Federal employees to win 
Nobel Prizes, but they all elected to stay at NIST after those Nobel 
Prizes, in spite of very aggressive efforts to recruit then else- 
where — and I believe when I talked to them it was because of the 
importance of the work and the support they received to do it. So 
I think that’s been the most essential aspect of our ability to oper- 
ate effectively. 

Senator Boozman. Thank you, Mr. Chairman. 

Senator Nelson. Mr. Chairman, you had another question. 

Senator Rockefeller. Actually, I do. 

I think you said that 90 percent — and now you have to tell me 
of what group — stayed in public service, because I want to explore 
that with you. I’m so happy about that. 

Dr. SuRESH. It is a program that’s offered through our EHR di- 
rectorate at NSF, called Scholarship for Service. The program in 
2011 was a $15 million program. In 2012 it was increased to $45 
million. In 2013 we have requested $25 million, for a variety of 
strategic reasons, which I’ll be able to give you if you’re interested. 

This program has been in existence for about ten years. If my 
memory about numbers serves me correctly, we’ve had about 1,200 
graduates of this program, and I’m told that the vast majority of 
them — again, I don’t know the exact number — something on the 
order of 90 percent or so, chose to go into Federal service. This is 
part of the mission of the program itself 

Senator Rockefeller. You see, I think that it is so interesting 
and so important to put that on the record. I was in a Finance 
Committee meeting this morning because we were discussing tax 
loopholes and this kind of thing. What came out, to my surprise, 
is that people need jobs and there are so many jobs that can be 
filled. 

Now, if there are people who have your skills then it’s much 
more elite. You get much more loyalty and you get much more re- 
ward for it, even in the public. It’s kind of an “honored by the Na- 
tion” type of thing. 

But I was surprised when they told me that — we were discussing 
tax credits for bringing companies, encouraging them to train their 
workers, like Toyota does. They have a very big plant in my state 
that keeps expanding. Once they discovered West Virginia was not 
still a part of Virginia and they built a plant there — that took 
years — it’s never stopped expanding. 
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These are people who don’t have — they’re not your folks. They’re 
just hard-working people that are young enough, in their 20s and 
30s, maybe early 40s, to be taught. They bring with them the com- 
puter skills, but not the beyond-that skills to make a Lexus engine, 
which they do there. I mean, that’s a very advanced type of work. 

And they tend to be very loyal. On the other hand, Toyota makes 
sure of that because they really invest in on-the-job training. They 
want it to be done the Toyota way, which is fine with me since 
that’s the name of the company, and they take people for a month, 
a month and a half, two weeks, over to Japan and run them 
through their training programs over there which they’ve set up for 
American workers. 

But this ferocious desire to see people get trained on the job, it 
really pays off for Toyota. They don’t lose people. That’s one reason 
they keep expanding, because they can count on that workforce. 

On the other hand, if you take that across the American business 
enterprise world, they told me that, you know, the average job, the 
turnover would come somewhere after 6 years, which surprised me 
because I would think that people would want to hold onto jobs. 
And then they said that really, they didn’t really do worker train- 
ing, upgrading their skills, because they didn’t think they were 
going to hold onto the workers long enough to make it worth their 
while, which is — you talk about two totally different philosophies. 
There’s that and there’s what you’re talking about. 

Dr. Holdren, I just think that’s a wonderful problem to be solved 
by OSTP. I don’t know how it’s done, but in a job-poor country, but 
a job opportunity-rich country, increasingly so, people should be 
hungry for this. They go into your fields, they bring with them the 
confidence and the high standards of magnificent training and 
brains and all of those things which are part of your esprit de 
corps. 

But it’s just the comparison. I’m not really asking for an answer. 
But have you ever thought about that. Dr. Holdren? It just bothers 
me enormously. The assumption by corporate America that their 
people aren’t going to stay fulfills itself because of things that they 
decline to do. 

Dr. Holdren. Well, Chairman Rockefeller, we are actually work- 
ing on that. We’re aware of it. We’re troubled by it, as you are, and 
we’re working with the leadership of a lot of American corpora- 
tions, who actually are recognizing their workforce problem. I 
mean, they understand now that they have difficulty recruiting the 
technical talent and the technically skilled workforce that they 
need to manufacture their products, and they are taking an intro- 
spective look at why that is. 

And we’re working with them, including on getting them to- 
gether with community colleges to develop community college cur- 
ricula that are matched to the needs of the employers in the region, 
which we think will increase retention very substantially. 

Senator Rockefeller. OK, that’s good. 

It was interesting also — and I apologize, Mr. Chairman — I think 
one-half of all of the companies that put to use the research and 
development tax credit, which I would like to see front-loaded, but 
the economists tell me that would not be productive. I’m not per- 
suaded by that yet — but they just said that they couldn’t get them 
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interested. It’s a little bit like, it’s the major kind of internal prob- 
lem facing working Americans, just as the cybersecurity threat is 
the major problem facing living Americans everywhere and the rest 
of the world. 

We recognize it, we’re working on it, but we haven’t done any- 
thing about it. And I hope that all comes to a halt soon. And again, 
thank heavens for all of you. 

Dr. Holdren. May I offer an addition on the cybersecurity, be- 
cause I want to make clear that the $667 million I mentioned is 
for unclassified research and development in cybersecurity. The 
classified R&D number is not published. The total amount of activ- 
ity in operations and deployment of cybersecurity defenses is also 
not published. We don’t know what that, what thattotal is. 

But I didn’t want to leave the misimpression that $667 million 
is the total that the United States is spending on cybersecurity. It’s 
not. That’s just the unclassified R&D. 

Senator Rockefeller. Duly noted. 

Dr. Holdren. And we are looking very carefully on the classified 
side at the adequacy of what we’re doing and whether there are 
breakthrough ideas that could be brought to bear that would im- 
prove the situation, because we very much share the concern of the 
Committee that this is a very big threat. 

Senator Rockefeller. That’s the cyber side, but on the other 
side, manufacturing is so much of what the America COMPETES 
Act is about. And there you have a record which is not as good. It’s 
a little bit like — and I really promise to leave after this sentence — 
like the movie “Too Big to Fail” or the book, that we gave these 
nine banks $125 billion — I voted for it — through TARP, and the 
idea was they were going to help with mortgages. That was the 
idea, that’s what they’d spend it on. 

And there were just all these conniptions back and forth passing 
that. It just barely, barely got through. The House voted it down, 
then voted it up 3 days later. And at the end of the day, these nine 
big banks receiving $125 billion — they didn’t need cash. They had 
that. They didn’t need assets. But the point was for them to sort 
of shield smaller banks so that the financial system as a whole 
would not collapse. 

They succeeded in the second, but they spent not a dime on hous- 
ing mortgage problems. It all went into compensation. And that’s 
what’s so discouraging, I think, and I think that’s so much the op- 
posite of what kind of people and habits that you all are talking 
about. 

So, with that Confucian thought, I depart. 

Senator Nelson. Thank you. Senator Rockefeller. 

Senator Pryor. 

STATEMENT OF HON. MARK PRYOR, 

U.S. SENATOR FROM ARKANSAS 

Senator Pryor. Thank you, Mr. Chairman, and thank all three 
of you for your leadership on these issues. It’s very important. 

If I may. I’d like to start with Dr. Holdren, and I want to thank 
you for your little shout-out in your opening statement about prizes 
and the prize authority, and I appreciate that. Can you give the 
Subcommittee here some examples or at least one example of how 
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the prize authority is being used today, and also if you have any 
suggested changes to improve the program? 

Dr. Holdren. Well, thank you very much. Senator Pryor. Again, 
I think thanks are due to you and to Senator Warner particularly 
for being so instrumental in providing prize authority, expanded 
prize authority across theagencies. 

We actually have made a lot of progress. Although this COM- 
PETES prize authority is only a year old, a lot has already hap- 
pened. The most ambitious project launched by any agency under 
that prize authority is the Health and Human Services Investing 
in Innovation Initiative, which is a $5 million program to spur in- 
novation in health information technology. 

Senator Pryor. Is that one $5 million prize or is it a series of 
prizes? 

Dr. Holdren. I believe that it’s divided into a number of prizes. 
I’d have to get back to you on the details. 

The Veterans Administration has been very active in that, in 
that domain. There have been some extremely interesting actual 
results of prize competitions. The Air Force Research Laboratory 
had a design competition to stop fleeing vehicles, which has been 
a vexing problem for a very long time, and a 66-year-old retired 
mechanical engineer in Lima, Peru, came up with the winning 
idea, which is a remarkable device that accelerates from zero to 
well over 100 miles an hour within 3 seconds, positions itself under 
a fleeing car, and inflates a giant air bag to lift it off the ground 
and then bring it to a stop. 

NASA has been — I really should let Dr. Peck talk about this, but 
NASA has been very energetic and successful with prize competi- 
tions. They had a prize competition to demonstrate a super-fuel ef- 
ficient full-scale aircraft. Two winning teams exceeded the perform- 
ance requirements by a factor of two, both flying more than 200 
miles on the energy equivalent of half a gallon of gasoline, aver- 
aging 100 miles an hour and carrying two people. 

The potential in this prize domain is enormous. It reaches a 
much greater reservoir of creativity than our traditional ap- 
proaches to funding. It brings interdisciplinary teams into being 
that compete for these things. You pay only for results, and in a 
number of these competitions — there was an efficient vehicle com- 
petition that was completed a year ago with the Department of En- 
ergy in which basically for $10 million in prizes $100 million was 
invested by the competing teams. Numerous entries approached or 
exceeded the goal of 200 miles per gallon equivalent. 

So I think this whole prize domain is enormously fruitful. 

Senator Pryor. Well, good. Thank you. 

Mr. Gallagher, let me ask you, if I may, you mentioned in your 
opening statement or maybe in an answer to one of the questions 
that the national network of advanced manufacturing centers will 
need Congressional legislation. What specifically legislation do you 
need and why? 

Dr. Gallagher. Thank you. My understanding is that a manda- 
tory program like that requires, since it’s outside of the appropria- 
tions process, requires a separate specific piece of legislation to au- 
thorize the program. But we also anticipate that that would pre- 
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sumably be where any special authorities that are required to exe- 
cute this multiagency approach would also be incorporated. 

Senator Pryor. I look forward to working with you on that. 

Dr. Gallagher. Thank you. 

Senator Pryor. As you are working on that, I’d love to consider 
being part of that. 

Also, Mr. Gallagher, if I may, if you don’t know about it. Senator 
Wicker and I have co-sponsored legislation called S. 1948. I don’t 
know if you’ve heard of it, but it’s called the Win Jobs Act. Basi- 
cally what it does is — we had this legislation before the State of the 
Union, but the President mentioned trying to connect job skills 
with jobs. In Arkansas we’ve done a very good job of using our two- 
year colleges, and our 4-year colleges, but primarily the 2-year col- 
leges, to connect people with jobs and to do a lot of job training and 
really tailor those programs for manufacturers, et cetera, in the 
area. 

I was wondering if you’ve had a chance or if you even know 
about the Win Jobs Act, and also what role you think apprentice- 
ship programs and other of those type skill level programs will play 
in our economy in the future? 

Dr. Gallagher. I was aware of the Act, but I will confess to not 
being fully aware of all the details in there. I would very much like 
to work with you on this, because I think this issue of skills, the 
skills gap, this jobs gap that we keep hearing about, is occurring 
with every manufacturing company I talk to. 

I think what’s happened is the nature of these jobs has shifted 
and we haven’t moved along with it to provide the infrastructure 
to give people those opportunities to pick up the skills. So I think 
there are a couple of opportunities. One thing that’s happening 
right now is within the NIST MEP program we actually are work- 
ing with the National Association of Manufacturers so that on the 
skills side, manufacturers can identify skill sets through a certified 
list process. That will create the demand for two-year training, 
community colleges and other institutions provide that type of 
training opportunity to provide those skill sets. 

I think that’s an appealing process because that can scale then 
right away. That becomes independent of a case-by-case basis. 

The other opportunity that’s happening right now that’s under 
way is under Dr. Holdren’s leadership when PCAST released their 
report last summer on advanced manufacturing, the President 
asked for an advanced manufacturing partnership, where all of 
these, both academic organizations and industry leaders, came to- 
gether to work alongside with us to lay out a set of priorities. 

Well, this workforce issue has risen to the top. It’s one of the key 
workstreams. And they’re in the process of finalizing a set of rec- 
ommendations. So that provides yet another basis for us to work 
closely with you on some of the policy options that are coming from 
our industry and university participants in that area. 

Senator Pryor. Great. 

Mr. Chairman, thank you. One last thing. On the Win Jobs Act, 
one of the ways we do it in Arkansas is just — it is, like he said, 
more of a case-by-case basis, where an industry will want to come 
to our state or want to expand and they tell us, they tell the local 
Chamber of Commerce, the Governor, the two-year college, what- 
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ever it is, however they’re working, and they’ll say look, this is 
what we want to do, hut this is what we need. 

So we’ve been very successful in having the two-year college — 
usually it’s a two-year college — go in there and tailor-make a train- 
ing program specifically for them. It’s just paid huge dividends for 
us. I think the state of Arkansas is one of the few that actually 
added manufacturing jobs during the recession. 

So we’re doing some things right there. It takes a lot of attention 
and focus and leadership to do it. But thank you for your interest 
in it and I’d love for you to look at that bill, would love to get your 
comments on it. 

Thank you, Mr. Chairman. 

Senator Nelson. Thank you. Senator Pryor. 

Gentlemen, Dr. Holdren, I noticed there’s a 25 percent cut in the 
President’s request on NASA’s education budget. Why is that? 

Dr. Holdren. Well, as I mentioned. Chairman Nelson, we did an 
inventory of all the STEM education programs across the agencies. 
We found upwards of 200. And we looked, together with the agen- 
cies, at the opportunities for consolidation, the opportunities for im- 
proving efficiency. Of course, within NASA, as I know Dr. Peck 
would attest, there were a lot of tough choices made overall, but 
NASA did a particularly good and energetic job of looking at their 
education programs and figuring out how they could get greater 
bang for the buck, and I believe they’re going to do that. 

Senator Nelson. Isn’t it the mesmerizing possibility of space 
travel that excites kids so much to want to get into math and 
science and technology? And we’re making NASA clamp down on 
their educational efforts? 

Dr. Holdren. I don’t think we’re making NASA clamp down. I 
completely agree with you that the excitement of space is impor- 
tant. It excited me and was a major factor in what pushed me into 
science and technology. So I’m all in favor of it. 

But I think what NASA has done with its own intensive internal 
review of its programs is figured out how to do better. And some 
of the efforts that are being devoted to STEM education across the 
government, including in the Education Department and in NSF, 
are focused at figuring out how to make programs more effective 
going forward. Some of the benefits of that research, which is 
spread across a number of different agencies, are ultimately going 
to be felt in NASA as well. 

I think what you’re going to see is when the strategic plan for 
STEM education comes out a little later this spring it will be clear- 
er how all this fits together. But you should not look at it as a re- 
treat. We continue to be excited about the potential of space, cos- 
mology, astronomy, exploration. Earth observation from space, to 
excite young people and get them into these fields. 

Senator Nelson. Well, Dr. Peck, what say you? If you’re going 
to whack 25 percent of the education budget, how are you going to 
inspire all of this next generation of scientists and engineers? 

Dr. Peck. Senator, you’re absolutely right that this is just the 
sort of thing that inspires the next generation of scientists and en- 
gineers. It’s true, all the way from K through 16 and even at the 
graduate level. NASA’s education, as Dr. Holdren explained, is 
working closely with other government agencies and with the 
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OSTP-led Committee on STEM Education, COSTEM, to ensure 
that we have a coordinated and effective student and teacher set 
of opportunities. 

It is one of the tough choices that NASA had to make in the cur- 
rent austere economic environment. But we remain committed to 
STEM education. The thing is that across the agency there is sup- 
port for the academic community through other forms of sponsor- 
ship. So there is a silver lining here. Within the Office of Chief 
Technologist particularly, we have a number of programs that are 
not STEM specifically, but support the academic community 
through sponsoring graduate students and faculty and university 
researchers to conduct technology research that supports NASA’s 
mission. And there’s a trickle-down effect where — and I can tell you 
as a former faculty member myself that having a vibrant program 
in technology and space does a lot to inspire students to take on 
this kind of activity. 

Senator Nelson. Give me an example of one of those programs. 

Dr. Peck. One of them is the NASA Space Technology Research 
Fellowships program, NSTRF. We just started that program last 
year. We inducted its inaugural class of 80 graduate students 
across the nation. Those students will be conducting research with 
faculty sponsors and with NASA mentors that directly benefits 
NASA’s technology agenda. 

So I would say it’s indirectly about education. It’s not an edu- 
cation program per se, but it does directly benefit the academic 
community. 

Senator Nelson. Dr. Holdren, would you like to have the R&D 
tax credit permanent? 

Dr. Holdren. Yes, I would, sir. 

Senator Nelson. How much of an increase in R&D spending 
would you expect from that? 

Dr. Holdren. Well, I think it depends on the details, sir. The 
President’s budget has a specific proposal for simplifying it, in- 
creasing it, and making it permanent. But obviously there is going 
to be a discussion with the Congress about that, and I would hesi- 
tate to make a specific prediction without knowing where we’re 
going to end up in the details. 

But we are all aware, I think, that today nearly 70 percent of the 
funding for all R&D in the country comes from the private sector, 
less than 30 percent comes from the Federal Government. And 
there is no way we are going to get the total R&D portfolio increas- 
ing as we need it to be if we don’t provide, I think, additional in- 
centives for the private sector to continue to step up. 

Senator Nelson. Do you think that we ought to target R&D tax 
credits to certain areas that would make us more competitive in 
the global marketplace? 

Dr. Holdren. Well, we are targeting, of course, a lot of our Fed- 
eral applied R&D investment in that way. We’ve talked about the 
advanced manufacturing. The total budget proposal for advanced 
manufacturing in the 2013 President’s budget is $2.2 billion. One 
of the reasons for that obviously is our sense of the high leverage 
that that provides in global competitiveness. 

We are increasing the budgets of the basic research agencies be- 
cause we understand that basic research is the foundation of all 
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applied research and development that follows, and we think, while 
you can’t predict where the next big breakthrough that has a large 
economic impact is going to come, we have to seed that field in 
order to get it. 

But I think as far as the tax credit is concerned, to answer your 
question directly, I personally would not recommend a lot of fine- 
tuning trying to pick winners. What we have found historically is 
that picking winners is a dicey business, the private sector is better 
at doing that than the government is, and the complexities added 
by having arguments about where the greatest promise is in terms 
of constructing a tax credit I think would be difficult to overcome. 

Senator Nelson. Dr. Suresh, give me some examples of tech- 
nology transfer where Federal research has led to a successful com- 
mercial venture? 

Dr. Suresh. I can give a number of examples, Mr. Chairman. Let 
me start with manufacturing. In the 1970s NSF funded research 
in the area of mathematical and process modeling that at that time 
was seen as a purely academic and theoretical exercise both by in- 
dustry and even some mission agencies. That directly contributed 
to something calledrapid prototyping, a technology that played a 
huge role in our manufacturing prowess, if you will, in the late 
1970s, 1980s, and 1990s. 

That’s one example. In partnership with the Department of De- 
fense, in the 1960s onward, we funded a lot of research for GPS, 
mathematics, physics, and engineering research. Who would have 
thought in the 1960s that you and I will be using GPS in our mo- 
bile devices today, and how many industries it has led to? 

In the 1990s we funded two young graduate students on the 
West Coast to do purely mathematical research. Their names are 
Sergey Brin and Larry Page. NSF cannot take complete credit for 
Google, but we played some catalytic role in the creation of that. 

More recently, when President Clinton announced the National 
Nanotechnology Initiative at Cal Tech in 1999, NSF was one of the 
first agencies to fund basic research in nanoscience and nano- 
engineering centers. Since 1999 NSF funded nanoscience and nano- 
engineering centers alone, purely for scientific research. They were 
not funded for commercialization of technology. These centers have 
resulted in 180 startups that involved 1,200 corporations. 

NSF was the first Federal agency to start Small Business Inno- 
vation Research, the SBIR program. Now there are 11 Federal 
agencies. There are hundreds and hundreds of success stories. 
Qualcomm is a wonderful success story. The two founders of 
Qualcomm, Dr. Irwin Jacobs and Andy Viterbi, both received fund- 
ing from NSF at a time when they could not get funding from any- 
where else, and I don’t need to say any more about how successful 
Qualcomm is. 

So these are examples, in very different areas, of the role that 
basic science at NSF has played in creating innovation, technology, 
jobs, and economic impact. 

Senator Nelson. Senator Boozman. 

Senator Boozman. Well, thank you, Mr. Chairman. 

I guess just one further question. Director Suresh. A lot of the 
scientific research today is interdisciplinary, with new innovations 
and ideas coming from those types of collaborations. I guess I’d like 
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to know if you agree with that trend and specifically how does the 
proposed NSF budget reflect the trend? 

Dr. SURESH. It’s a very important question, Senator. It’s some- 
thing that we’ve been paying a lot of attention to. We believe at 
NSF that increasingly we have greater and greater interdiscipli- 
nary research, which creates new ideas and new opportunities for 
discoveries at the intersections of traditional disciplines. But we 
also feel that disciplinary excellence in basic areas like mathe- 
matics, physics, chemistry, and astronomy is necessary for inter- 
disciplinary excellence. So we try to balance that very, very care- 
fully. 

With respect to your question, we have a number of activities 
that are in place. Two of our flagship programs cut through every 
corner of NSF. Science, Engineering, and Education for Sustain- 
ability is an activity that’s highly interdisciplinary in nature. One 
of the focal areas is to prepare the research community and the 
education community for both natural and human-made disasters. 
It’s sustainability in the broadest sense of the word, from rising sea 
levels to ocean acidification, a variety of activities, climate change, 
global change, et cetera. 

So that’s one part of it. Another area of interdisciplinary research 
is Cyberinfrastructure Framework for 21st Century Science and 
Engineering. This is an area again that is highly interdisciplinary. 
A specific program started in Fiscal Year 2012, called INSPIRE. 
It’s an interdisciplinary effort to make sure that, given the organi- 
zational structure of NSF, the universities, and the research com- 
munities, we don’t miss transformative new ideas that may fall 
outside conventional wisdom. 

So we have unconstrained mechanisms to foster new ideas and 
support them, and that’s the goal of INSPIRE. We launched it in 
2012 with about $20 million, and in 2013 our budget is $63 million. 

Senator Boozman. Very good. 

Thank you all for being here. That’s really all the questions I 
have. I do want to thank you, and I appreciate your hard work. 
And you’ve got such an important job. I think one of the keys to 
America’s success is research and you play such an important role 
with that. I know I can speak for both sides of the Committee in 
saying that we want to help you any way we can. So we do appre- 
ciate your hard work and look forward to working with you in the 
future. 

Thank you. 

Senator Nelson. You are certainly speaking for both of us, and 
thank you for that. Senator Boozman. 

Dr. Peck, the NRC recently released their evaluation of NASA’s 
technology roadmaps. There are no new starts in the President’s 
budget, just a continuation of existing projects. So how are you 
going to address the gaps that the NRC found in your technology 
portfolio? 

Dr. Peck. Senator, you’re correct that there are no new starts in 
our 2013 budget. The request is $699 million to cover existing pro- 
grams and to cover the phased sequence of activities associated 
with the technology demonstration missions that we’re taking on, 
as well as SBIR or STTR. 
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The basis of much of our program in space technology is in fact 
a competitive one. We have competitive solicitations. New solicita- 
tions appear each year. Also, across the agency as Chief Tech- 
nologist I have the responsibility of coordinating the agency’s tech- 
nology portfolio. So in combination here, first with the competitive 
solicitations that we offer and through coordinating across the 
agency, we believe that we can use the 2013 budget and then what 
we expect for 2014 to respond to the NEC’s prioritization. 

That assessment was very valuable for us. It provides us, first, 
a ratification of our technology approach, which is to say a tech- 
nology program that is based first in competitive solicitations and 
also one that looks at cross-cutting technologies of relevance to 
multiple missions. They ratified our approach to building the pro- 
gram and they also offered a prioritization of technologies. Among 
those are 16 highest of the high priorities, and I’m glad to report 
to you that we are in fact investing in all 16 already. Now, the bal- 
ance among those 16 is something we’ll adjust in 2013 and going 
forward. 

Senator Nelson. Dr. Gallagher, a year ago we talked about the 
disconnect between the standards-setting process for electronic 
medical records and the fact that many hospitals were already 
using some form of that technology. I had asked for a timetable for 
when those standards would be ready, which you provided for this 
hearing. Why don’t you give us an update on this standards-setting 
process, and the Networking and Information Technology Research 
and Development program, which has a new health IT senior steer- 
ing group. Are they taking the leadership role, and what activities 
are planned for the future? 

Dr. Gallagher. Thank you. The health information technology 
area and standard-setting has been very active. The High-Tech Act, 
which laid out the approach to take, actually took the unusual step 
of putting the standards in the framework of performance of the 
system. So rather than a set of technical specifications on file for- 
mats and interoperability and security, it was instead cast as what 
would the system do if it was put into use? And we call that the 
meaningful use approach, and it was actually, working with HHS, 
laid out in three phases. 

Stage one is complete and under way. Those standards are out 
there. Systems are being certified to those standards now. I was 
talking with the national coordinator yesterday and apparently 
there’s been billions of dollars of direct reimbursement to physi- 
cians and practices for those certified systems already. So that’s 
well under way. 

There’s a notice for proposed rulemaking that covers stage two, 
which goes into yet higher level functionality, and then a stage 
three is envisioned. 

The interesting part about that approach, very popular now in 
industry, where you take use case-based design, is that the tech- 
nology now is underneath it and it comes in, naturally, so, how 
does it support a doctor being able to meaningfully manage its pa- 
tients caseload? It requires the medical records to be able to be ex- 
changed securely and satisfy HIPPA requirements and have var- 
ious search functionalities and capabilities. 
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So the NIST role has been to develop the test suites so that we 
can support the certification and third party test infrastructure. It’s 
very active, it remains very active. You mentioned the NITR-D ef- 
fort as well. That’s really the mechanism, this 20-year-old inter- 
agency process where we set priorities on the R&D side. And like 
any domain area using information technology today, there are key 
questions about how do we secure and meet privacy requirements 
and secure the system. 

So I’m very pleased that we have this parallel effort that’s laying 
out the R&D agenda. It’s really a longer range agenda, so it doesn’t 
replace the standard-setting. It really helps provide some of the 
gaps in our current understanding, so that the standards processes, 
which frankly I never envision stopping — I mean, they have to keep 
moving with the technology — are also supported by the coordinated 
R&D agenda. 

Senator Nelson. Dr. Suresh, you started an Innovation Corps, 
and its purpose is to develop commercially viable technology and 
scientific ideas. So tell us about its progress. 

Dr. Suresh. The Innovation Corps is based on the notion that 
basic science and engineering research is a necessary precursor for 
technological innovation. So we support that basic research 
through about $6 billion a year of research funding at NSF. In 
2013 we expect to support 285,000 individuals. All the activities 
that we support with respect to research pretty much lead to won- 
derful publications in journals. Many of them lead to patents. 

So we wanted to ask the question, what more can we do so that 
we can milk the most use or output out of NSF-funded activities 
even beyond what we already do in a fairly successful manner, and 
what are the impediments to doing that within the NSF context? 
NSF has always funded activities in innovation. I mentioned SBIR; 
that goes back more than 30 years. In the mid-1980s we started 
a program called Engineering Research Centers. Also, in the late 
1980s, we started Science and Technology Centers. 

More recently, we have programs such as Industry-University 
Collaborative Research Centers, lUCRCs, Partnerships for Innova- 
tion, Accelerating Innovation Research, et cetera. 

But one of the key components that we found that was missing 
was the following. We fund 1,900 institutions in the country, but 
the vast majority of them, with the exception of a few institutions 
on either coast of the country or a few institutions in the middle 
of the country, may not have the fully developed ecosystem to tap 
into the national innovation enterprise. 

So what do I mean by that? A technology licensing office in a 
university campus; mentorship which is extraordinarily critical; ac- 
cess to a small amount of money for a short period of time right 
after a scientific discovery. 

So we asked the question: What is it that NSF can do, without 
taking precious research dollars out of basic research, but using 
our reach and stature on a national scale and with the wealth of 
experience that we bring to this as a 61-year-old agency to foster 
innovation so that we can get the biggest bang for the buck? That’s 
essentially the goal of Innovation Corps, or I-Corps, which we 
launched last year, with Dr. Holdren participating in the launch. 
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I’ll give you the key ingredients of I-Corps. We want to start 
small, so by design the first year funding is only about $7 million, 
on top of a $6 billion research budget. So it’s really a drop in the 
bucket, one-thousandth of our research expenditure. 

But our goal is to create a national virtual infrastructure that 
provides opportunities for mentorship, training in entrepreneur- 
ship, because university professors may not have the background 
to take a successful scientific discovery and convert it to an idea 
that will succeed in the marketplace. How do we do this? There is 
a wealth of experience at a number of universities. So mentorship 
is key. The educational part is key. 

Creating national nodes is an activity that we are looking into. 
So our goal for the first year is 100 programs. Our goal for the sec- 
ond year is to scale it up to 300. It’s a public-private partnership, 
so we have two nonprofit foundations that have a lot of experience 
in this space who are partnering with NSF to offer their expertise 
and experience. 

So this is something that I’m pleased to say appears to have been 
off to a very good start, and we are monitoring it very carefully to 
see how we can take it to the next level, to a steady-state level. 

Senator Nelson. Are you finding that the new patent bill is 
helping you as you try to take a scientific discovery to an idea? To 
get it to market, you need that patent process working in order to 
protect the inventor. Do you have any comment on that? 

Dr. SURESH. Well, it’s too early for us to say how much it’s help- 
ing. But on the other hand, anything that makes the patent process 
more efficient would definitely help the innovation ecosystem for 
us. 

We are even talking about before the patent process, how do we 
help our NSF-funded scientists identify, first of all, what is patent- 
able, what is worth pursuing beyond publication. Some of the Pis 
are very good at this, their institutions are very good at this, but 
not uniformly across the country. This is one of the goals of the I- 
Corps program. 

Senator Nelson. Dr. Gallagher, do you want to tell us about 
your proposed centers of excellence? 

Dr. Gallagher. Yes, Senator. The Centers of Excellence would 
be an expansion of something NIST has been doing for about 50 
years. These would basically be collaborations between NIST and 
other academic or nonprofit organizations. The idea is to create 
through a partnership an expansion of our capability. 

As you know, NIST is quite hybridized. About half the technical 
workforce that are on our campuses are non-NIST employees, so 
they have a large presence on our site. But we’ve learned through 
things like the JILA partnership at the University of Colorado or 
the Joint Quantum Institute, University of Maryland, and through 
some similar interactions, that for certain carefully posed areas 
combining sort of the best of academic organizations with the NIST 
mission creates some unique opportunities. This program is specifi- 
cally designed to provide a funding vehicle for us to pursue those 
because, frankly, the demand to enter into these kinds of arrange- 
ments far exceeds any capacity we have to do that. 

Senator Nelson. And you think the universities will have the de- 
mand to host these new centers? 



58 


Dr. Gallagher. Yes, sir. I know for a fact that in any given par- 
ticular technology area where we’ve been reaching out and talking 
to the universities — so for example in advanced biotechnology — 
there’s probably at least a dozen universities who are routinely 
calling to see whether we could establish some type of joint insti- 
tute. Of course, that would be appealing for me if I could do that 
because that’s an area where NIST does not have a long track 
record or a very large-scale internal capacity itself. But through a 
partnership with leading academic organizations, we could then ac- 
tually have access to some of the strongest researchers in that par- 
ticular area and yet also have right alongside it work focused on 
the NIST mission of advancing measurement in that area. 

So it’s a recipe that’s very appealing, not just to us, but also to 
many of these organizations. We have a long list of topic areas 
where those kinds of discussions have been under way. 

Senator Nelson. Senator, do you have further questions? 

Senator Boozman. No, thank you, Mr. Chairman. I don’t. 

Again, thank you all for being here. We’ll have a couple more 
that we’d like to submit to the record, with your permission. Don’t 
worry, we’ve asked the hard ones. These are the easy ones. 

Again, thank you, Mr. Chairman. 

Senator Nelson. Thank you all for what you do. It’s important 
to the future of this country. And thank everybody for participating 
and to the staff that has prepped for this hearing, thank you very 
much. 

The meeting is adjourned. 

[Whereupon, at 4:32 p.m., the hearing was adjourned.] 



APPENDIX 


Response to Written Questions Submitted by Hon. John D. Rockefeller IV 
TO Dr. John P. Holdren 

Question 1. This proposed Federal investment to revitalize manufacturing is 
spread over multiple agencies and targets different stages in the process of bringing 
successful research ideas to the marketplace. Are there particular programs that the 
Administration considers high priority or essential for the overall investment to 
achieve its goals? 

Answer. One key objective of the Administration’s proposed investment is to 
achieve a “cohesive approach to research, development, and deployment” in ad- 
vanced manufacturing, as stated in the recently released Strategic Plan for Ad- 
vanced Manufacturing. Accordingly, we seek to take a portfolio perspective that bal- 
ances investments across technologies and stages of the innovation process, includ- 
ing demonstration and improvements of technologies in use. The Advanced Manu- 
facturing National Program Office, which is hosted at the National Institute of 
Standards and Technology (NIST) and is supported by key agencies from across the 
Federal Government involved in advanced manufacturing, has the responsibility of 
assessing this portfolio in light of both agency missions and national needs. In addi- 
tion, the President has proposed that the Federal Government co-invest with indus- 
try, educational institutions, and the states to create a National Network for Manu- 
facturing Innovation (NNMI). This Network would fill a critical gap in the current 
portfolio by accelerating innovation in industrially relevant manufacturing tech- 
nologies with broad applications. 

Question 2. On OSTP’s budget: OSTP’s budget was hit significantly when the Fis- 
cal Year funding of $6.7 million was reduced to an appropriation of $4.5 million in 
Fiscal Year 2. The President has requested $5.9 million for Fiscal Year 3. Dr. 
Holdren, how is the Fiscal Year funding level impacting OSTP’s operations, and will 
the $5.9 million requested, if enacted, be enough to fully operate an organization 
tasked with coordinating science and technology policy across the entire govern- 
ment? 

Answer. We are doing all we can to adjust to our diminished budget, but the im- 
pacts are substantial. OSTP has frozen all hiring, a move that will result in an al- 
most 20 percent reduction in personnel. Travel was reduced by two thirds. All equip- 
ment and software replacements and upgrades have been canceled or postponed. 
The Fiscal Year appropriation leaves OSTP with no “surge” capability and no flexi- 
bility to hire personnel with the expertise that may be required. While we are doing 
the best we can to cover our myriad responsibilities, some of these responsibilities 
will necessarily suffer as staff are pulled away to address urgent topics. OSTP will 
remain focused on those areas most relevant to creating jobs, improving our com- 
petitiveness, and expanding our economy. 

The requested budget increase for 2013 would put OSTP back on a healthy finan- 
cial footing after the substantial reduction in 2012. Restoring OSTP’s budget is crit- 
ical to OSTP’s continued ability to work with Congress, the agencies, and the Presi- 
dent and his senior advisors to ensure that the Nation’s science and technology in- 
vestments are appropriately sized, targeted, and coordinated. The first priority for 
restored funding would be to ensure that OSTP has the proper mix of scientific and 
technical expertise on hoard to address the Nation’s science and technology chal- 
lenges. 


Response to Written Questions Submitted by Hon. Bill Nelson to 
Dr. John P. Holdren 

Question 1. I am pleased to see the proposed 2.4 percent increase in funding for 
the Department of Energy’s Office of Science, consistent with the continued efforts 
to double the funding for key science research agencies. 

( 59 ) 
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• Given the overall increase what led to the decision to cut funding in several key 
areas, including nuclear physics and high energy physics? 

• With the decrease proposed for these programs, in particular for high energy 
physics, how does DOE propose to support ongoing research aimed at meeting 
the Grand Challenges related to these fields? 

Answer. I appreciate your support for the Department of Energy’s Office of 
Science in the 2013 Budget. I believe strongly that the 2013 Budget sustains the 
legacy of American leadership in fundamental research. As I noted in my testimony, 
within a budget proposal that holds discretionary spending flat for the second year 
in a row, as agreed to by Congress and the President last year in the Budget Con- 
trol Act, the Administration has prioritized continuing increases in Federal support 
for key science-research agencies. Even within difficult funding constraints, the 
President’s Budget has prioritized R&D, and DOE’s Office of Science would receive, 
as you note, a 2.4 percent increase to $5.0 billion in the 2013 Budget proposal. The 
2013 Budget proposes to direct these additional resources to Administration prior- 
ities through fundamental research on energy, support of leading-edge advanced 
computing research, and through fundamental research to address critical biological 
and environmental challenges. The need to address these critical national needs in 
a constrained budget environment necessitated some difficult choices. Some of the 
decreases proposed for other DOE Office of Science programs are due to planned 
transitions in facilities, such as the end of Tevatron operations after a long and pro- 
ductive lifespan and a shutdown of the Fermilab accelerator complex for half of Fis- 
cal Year 2013 while the accelerator upgrades for the NuMI OffAxis Neutrino Ap- 
pearance (NOvA) project are completed. During and after these transitions, DOE 
will continue to support research at the frontiers of discovery. 


Response to Written Questions Submitted by Hon. Mark Pryor to 
Dr. John P. Holdren 

Question 1. The National Nanotechnology Initiative is entering its 12th year as 
a Federal Government R&D program. Cumulative Federal funding is almost $18 bil- 
lion counting the Fiscal Year budget request of $1.8 billion. When will we see com- 
mercial products based on these breakthrough nano-technologies and what will 
some of these products look like? 

Answer. We already see commercial products based on nano-technologies resulting 
from National Nanotechnology Initiative (NNI) investments. The Woodrow Wilson 
Center’s Project on Emerging Nanotechnologies does an excellent job of inventorying 
nanotechnology-enabled products from U.S. companies. The purpose of NNI was to 
build R&D infrastructure and foster innovation in this area, and these types of 
products are the fruits of that endeavor. The Center’s continually updated inventory 
is available at http:! ! www.nanotechproject.org ! inventories ! consumer ! . 

The NNI National Coordination Office (NCO), which OSTP oversees, has a simi- 
larly excellent inventory of existing products and products just over the horizon. 
These products already include higher-efficiency appliances, clean-energy materials, 
medical devices, and advanced batteries, to give just a few examples. The contin- 
ually updated inventory is available at http: ! lwww.nano.gov ! you! nanotechnology- 
benefits. 

Question 2. Section 101 of the America COMPETES Reauthorization Act requires 
“the teaching of innovation and entrepreneurship as part of STEM education.” Many 
colleges and universities have started entrepreneurship programs in conjunction 
with their science courses. The reason for this provision in the Act is to make STEM 
education relevant to these students. What is the Federal Government doing to en- 
courage entrepreneurship as part of STEM education? 

Answer. The Administration is taking steps to encourage entrepreneurship edu- 
cation. In my testimony I described the Administration’s year-old Startup America 
initiative, a Federal-private partnership to inspire and accelerate high-growth entre- 
preneurship throughout the Nation. This effort includes student and other young 
entrepreneurs in its activities. For example, 

— The Startup America partnership connects young entrepreneurs with mentors 
and other resources to help them start and grow their businesses. 

— The National Science Foundation (NSF) launched a $10 million National Cen- 
ter for Teaching Innovation and Entrepreneurship in Engineering to reach engi- 
neering students in 350 engineering schools around the Nation. 

— The Department of Energy (DOE) recently awarded $2 Million in the Na- 
tional University Clean Energy Business Challenge to create and administer a 
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network of student-focused business creation competitions and inspire young en- 
trepreneurs to found innovative, clean energy companies. 

— In October 2011, President Obama announced new executive actions to make 
it easier for Americans to manage student loan debt, including a proposal to let 
upcoming graduates cap their monthly Federal loan payments at 10 percent of 
their income, with any remaining debt balance forgiven after 20 years. This im- 
proved “Pay As You Earn” plan is great news for the estimated 1.6 million bor- 
rowers who could benefit from reduced or more flexible student loan payments, 
especially would-be entrepreneurs who will have increased flexibility to try an 
entrepreneurial path. 

— And the Departments of Education and Labor are teaming up to advance a 
youth entrepreneurship agenda that infuses entrepreneurship education into a 
range of existing education programs. I am enclosing an Education-Labor fact 
sheet on this effort, which can be found at http: ! I www.ed.gov ! sites ! default ! 
filesled-labor-fact-sheet-entrepreneurship.doc. 

Question 3. Regional Innovation. Regional innovation involves the cooperation 
among academic institutions, manufacturers and the supply chain. I have long been 
a proponent of science parks and technology incubators as a location for performing 
applied and translational research and development. The Fiscal Year budget re- 
quests $25 million for this program through the Economic Development Administra- 
tion (EDA) including $7 million to be used for science park loan guarantees. 

• How do you think the regional innovation ecosystem needs to develop in the 
United States? Are there models from other countries that the U.S. should be 
following? 

• Is this the right amount of funding for such an important initiative? 

• What regional innovation clusters have been recently established, how has the 
private sector invested in their creation, and what competitive benefits have 
been realized by clustering? 

Answer. The Department of Commerce’s Economic Development Administration 
(EDA) has been the lead Federal agency in supporting regional innovation pro- 
grams, including providing support for regional innovation clusters and science 
parks, as authorized in COMPETES. The 2013 Budget supports these ongoing EDA 
efforts, and I understand that EDA is actively working to develop the other new au- 
thorities granted in COMPETES, including the innovative manufacturing loan guar- 
antees and science parks loan guarantees. EDA is not alone in supporting these ef- 
forts. Other Federal agencies are supporting regional innovation efforts also. I am 
excited that one of DOE’s Energy Innovation Hubs, the Energy-Efficient Buildings 
System Design Hub in Pennsylvania, is the core of the Greater Philadelphia Innova- 
tion Cluster (GPIC) for Energy-Efficient Buildings, a collaboration among DOE, the 
Department of Labor, NSF, EDA, the National Institute of Standards and Tech- 
nology (NIST), and the Small Business Administration (SBA) to create jointly a re- 
gional innovation cluster in greater Philadelphia centered around energy efficiency 
with co-investments from academic institutions and community colleges, private-sec- 
tor industry partners, and regional economic-development agencies.. By bringing to- 
gether cutting-edge R&D, local economic-development resources, firms, and edu- 
cational institutions in one place, this and other regional innovation clusters im- 
prove the odds of innovations from Federal research transitioning from the labora- 
tory to the marketplace and resulting in job creation. 


Response to Written Questions Submitted by Hon Mark Pryor to 
Patrick D. Gallagher, Ph.D. 

Question 1. Last month the Executive Office of the President issued the report “A 
National Strategic Plan for Advanced Manufacturing” as required by the America 
COMPETES Reauthorization Act. The Administration has already initiated several 
of the recommendations in the report. For example, the Advanced Manufacturing 
Partnership and the Department of Commerce Advanced Manufacturing Program 
Office have been established. What program elements of the National Strategic Plan 
and the President’s budget request for Advanced Manufacturing do you believe need 
to be authorized by Congress? 

Answer. NIST is able to conduct all the manufacturing initiatives proposed in its 
2013 Budget using existing authorities, with the exception of the proposal to provide 
$1 billion in mandatory, one-time funding to catalyze the creation of a National Net- 
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work for Manufacturing Innovation. We look forward to working with the Congress 
on NNMI authorizing legislation 

Question 2. The President’s Fiscal Year 2013 budget proposes a substantial $2.2 
billion investment spread across seven agencies to enhance the competitiveness of 
the U.S. manufacturing sector. Some public-private partnerships, such as 
SEMATECH, have been successful in helping companies perform pre-competitive re- 
search and development. Most have not been successful. How can the Federal Gov- 
ernment get better proposals for public-private partnerships? 

Answer. High-quality proposals are essential for establishing effective public-pri- 
vate partnerships to enhance the competitiveness of the U.S. manufacturing sector. 
Four aspects of the proposal solicitation process drive the quality of proposals: eval- 
uation criteria, stakeholder engagement, stakeholder investment, and solicitation 
timeframe. First, the evaluation criteria must help proposal developers to establish 
a credible plan aligned with the goal of the partnership. Such a plan should include 
a progression of measureable milestones that identify elements of technical and 
business risks to define a clear pathway to partnership success. Second, the stake- 
holder engagement must effectively communicate the evaluation criteria and the 
programmatic goals of the proposal solicitations to a broad audience to coalesce and 
catalyze partnership participation from stakeholders with the greatest potential for 
success. Third, stakeholder investment must demonstrate a compelling level of in- 
vestment from partnership participants to ensure firm commitment to the success 
of the partnership. Fourth, the time-frame of the solicitation must allow sufficient 
time for stakeholder partnerships to be formed and for a high quality proposal to 
be developed. 

Question 3. Should the proposals be tied to Federal agency mission needs? 

Answer. Yes. The responsibility for effectively establishing these ties is shared by 
the agencies and the proposal developers. The agencies must define how the pro- 
posal solicitations connect to specific legal authorities and corresponding mission 
needs through the funding opportunity scope, requirements, and evaluation criteria. 
In turn, the proposal developers must show how their proposed activities satisfy the 
funding opportunity and therefore connect to agency legal authorities and mission 
needs. 

Question 4. Do you believe public-private partnerships between education institu- 
tions, businesses, and the government is an effective mechanism to address our 
country’s growing shortage of skilled workers, particularly in the advanced manufac- 
turing sector? 

Answer. Yes. Partnerships have been demonstrated to be an effective mechanism 
for addressing advanced manufacturing workforce needs through several programs 
identified in Appendix D of the NSTC Report “A National Strategic Plan for Ad- 
vanced Manufacturing.” These programs include the Manufacturing Skills Certifi- 
cation System supported by the NIST Manufacturing Extension Partnership, The 
Department of Education’s National Career Clusters Framework, the Department of 
Labor’s Registered Apprenticeship and Workforce Investment Act programs, and the 
National Science Eoundation’s Advanced Technological Education program. 

Question 5. The Administration Fiscal Year 2013 budget requests $1 billion to cre- 
ate a new National Network of Manufacturing Innovation Centers. What are the 
goals for this Network? 

Answer. The Network aims to help to make our manufacturers more competitive 
and encourage investment in the United States. As an interconnected, collaborative 
whole, the network of Institutes will generate national and regional benefits in addi- 
tion to serving their primary roles of bridging the gap between laboratories and 
markets, solving cross-cutting manufacturing challenges, and supporting the trans- 
lation and scaling of innovative manufacturing technologies in the U.S., including: 

• Identifying and diffusing best practices among the institutes in the network for 
building and running partnerships, including cooperative arrangements, intel- 
lectual-property management, etc; 

• Facilitating sharing of workforce training successes among the institutes in the 
network that address industry needs for skilled manufacturing workers; 

• Serving as a focal point across the network to cross-fertilize technical ideas and 
technical career opportunities; and 

• Supporting complementary and synergistic regional development of shared as- 
sets of value to many businesses. 

Question 6. What are the purposes of the Centers and how would they operate? 

Answer. The purpose of each institute will be to integrate capabilities and facili- 
ties required to address cross-cutting manufacturing challenges that have the poten- 
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tial to retain or expand industrial production in the United States on an economi- 
cally viable basis. The Institutes will each have a well-defined technology focus to 
address industrially relevant manufacturing challenges on a large scale and to pro- 
vide the capabilities and facilities required to reduce the cost and risk of commer- 
cializing new technologies. The Institutes provide a collaborative, precompetitive en- 
vironment for enhanced technology development and transfer, and will be a magnet 
for companies that are looking to build long-term assets — knowledge, skills, and 
technology. 

Activities of the Institutes to fulfill this purpose will include: 

• applied research and demonstration projects that reduce the cost and risk of 
commercializing new technologies or solve generic industrial problems, 

• education and training, 

• development of innovative methodologies and practices for supply chain integra- 
tion, and 

• engagement with small and medium-sized manufacturing enterprises (SMEs). 

The Administration’s proposal envisions that in order to operate, each Institute 
will: 

• Be self-managed, with activities and priorities driven by industry and the flexi- 
bility to meet the needs of its associated communities; 

• Be hosted by a strong research-oriented entity, such as a U.S. university, not- 
for-profit research center, or Federal research facility; 

• Mobilize industry, states and other partners to co-invest with Federal agencies, 
including active sponsorship from large manufacturers and strong participation 
from small and medium-sized manufacturers; 

• Engage extensively with local, state, and regional economic development au- 
thorities, industry associations, labor unions, and other stakeholders; and 

• Aggressively seize opportunities that can lead to major advances in industrial 
production capabilities that are too risky for companies to tackle on their own 

Question 7. How many years would each Center be funded? 

Answer. The budget proposes creation of a mandatory account that would make 
available $1 billion in Fiscal Year 2013 in a one-time investment. A portion of the 
Federal investment in each center would fund startup capital expenses. Subsequent 
Federal support will be contingent on demonstrating co-investment and progress to 
sustainable operations. The Institutes will be required to become financially self- 
sustaining in a period of no less than 7 years. 

Question 8. Will the Centers be geographically dispersed so that states in the mid- 
dle of the country, such as Arkansas, have an opportunity to compete? 

Answer. Stakeholders in all states, regardless of geographic location, will have an 
equal opportunity to host and participate in Institutes, leverage regional strengths 
in manufacturing, and compete for Institute awards based upon peer review of sub- 
mitted proposals. The proposal evaluation criteria will include factors affecting the 
likelihood of success of the proposed Institute, which would include the ability of 
stakeholders in the state and the region to effectively engage and leverage Institute 
activities. 


Response to Written Questions Submitted by Hon. Olympia J. Snowe to 
Patrick D. Gallagher, Ph.D. 

Question 1. The Hollings Manufacturing Extension Partnership (MEP) is a suc- 
cessful Department of Commerce program that assists small-and medium-sized 
manufacturers with technical assistance projects, training, and long-term strategic 
support. Regrettably, this program has an unnecessarily restrictive cost-share re- 
quirement, as the MEP is the only initiative out of the 80 programs funded by the 
Department of Commerce that is subject to a statutory cost share exceeding 50 per- 
cent. 

While it has always been a difficult burden in the past for MEP centers to satisfy 
the high cost share requirements, it is even more difficult now in this trying econ- 
omy. State governments, facing shortfalls, are reducing the amount they provide to 
these centers, and private entities are as well. As a result, MEP centers must spend 
an increasing amount of time fundraising and less time focused on providing serv- 
ices to America’s small manufacturers. 

In the National Institute of Standards and Technology (NIST), MEP July 2010 re- 
port titled “Renewing the U.S. Commitment to a Strong Manufacturing Base,” one 
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of the ways listed to “leverage and meiximize the Federal investment” in the pro- 
gram is reducing the cost-share requirement. Furthermore, legislation in the last 
year encourages NIST to restructure the program’s cost-share requirement — and 
provides the authority to do so. Why has NIST not taken this simple, cost-neutral 
and yet critically timely action to provide relief to these centers that have a signifi- 
cant impact in aiding thousands of small and medium sized manufacturers nation- 
wide? 

Answer. We are completing our analysis of this issue and will update the Com- 
mittee once it is concluded. We share the Committee’s goal of making sure that 
MEP continues to be an effective, sustainable program. 

Question 2. As a longtime MEP supporter, I am pleased to see this vital program 
receive a significant increase in funding over the last 4 years, including the Presi- 
dent’s recent request of $128 million for Fiscal Year (FY) 2013. Specifically, the pro- 
gram’s funding has increased from $89 million in Fiscal Year 2008 to $128 million 
in Fiscal Year 2012. Can you provide further details on how the MEP’s increase of 
nearly $40 million over the last 4 years is being allocated? How much of this fund- 
ing increase is going directly to the centers that provide the services to America’s 
manufacturers? 

Answer. Historically, MEP program funding has been on average around $106 
million (with the exception of an anomaly in Fiscal Year 2008). The $22 million in- 
crease over historic funding levels has enabled MEP centers to focus on development 
of new tools, services and related staff training, as well as for “next generation” in- 
novation strategies for their client firms. These growth strategies include workforce 
development, technology acceleration, sustainability, supply chain development, and 
continuous improvement. 

In Fiscal Year 2012, the NIST MEP program appropriation was $128.4 million 
and of that total amount $114 million (89 percent) was allocated to centers to pro- 
vide services to America’s manufacturers. Roughly $90 million was provided to MEP 
centers for base operations. Another $7 million was provided as a result of competi- 
tive awards to Centers, groups of Centers and non-profit organizations to develop 
Center services in the five targeted growth areas. And $17 million was provided as 
centralized support to centers — professional development of center staff, develop- 
ment of tools/services and the associated training of center staff to be able to provide 
all these services to their clients. The remaining appropriated funds were used to 
support cooperative agreement management, center reporting and evaluation, and 
to conduct the congressionally mandated peer reviews of the MEP centers. 


Response to Written Questions Submitted by Hon. John Boozman to 
Patrick D. Gallagher, Ph.D. 

Question 1. In your National Strategic Plan for Advanced Manufacturing, you 
mention accelerating investment by small and medium sized enterprises as a key 
objective. In addition, there is the President’s Advanced Manufacturing Partnership 
(AMP) that was announced in June 2011. What alternative funding mechanisms 
have you explored for pursuing and encouraging advanced manufacturing? 

Answer. Funding mechanisms for pursuing and encouraging advanced manufac- 
turing include investments by both the private sector and the public sector. Private 
sector investments are a vital strategic component that is broadly influenced by a 
broad range of government policies, including but not limited to tax, trade, science, 
and technology policies. The Administration’s position on tax and trade policies is 
covered in other reports. The Administration’s position on science and technology 
policy is covered in the National Strategic Plan for Advanced Manufacturing and 
calls for a focus on innovation policy. 

The National Strategic Plan for Advanced Manufacturing covers the full range of 
public-sector investment mechanisms, including the role of the government as a 
major purchaser of goods and the role of the government as a major investor in re- 
search, development, and deployment (RD&D). 

Question 2. Why do you think they will not work? 

Answer. When applied appropriately, each funding mechanism can work. The 
challenge lies in identifying which mechanism is most appropriate for which need. 

Question 3. Also, how can we insure that we do not pick “winners or losers” in 
the administration’s proposed programs? 

Answer. The Administration’s focus on innovation policy for advanced manufac- 
turing specifically avoids picking “winners or losers” by identifying challenges in 
technology infrastructure that cut across multiple industry sectors and technology 
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applications. As such, pursuit of innovation policy benefits from successes in indi- 
vidual sectors and applications without depending on any one of them. 

Question 4. What specific metrics are you using to judge the success or failure of 
this program? 

Answer. The National Strategic Plan for Advanced Manufacturing identifies long 
term metrics for success through a variety of economic, employment, and tax statis- 
tics that are actively tracked by the Federal Government together with more specific 
short term metrics that will be used to judge progress toward long term success. 

Question 5. Please provide specific details? 

Answer. As an example, the number of participants in advanced manufacturing 
job training programs that successfully enter the advanced manufacturing workforce 
provides a short term metric toward long term success in ensuring that the avail- 
able workforce meets the needs of domestic production facilities. 


Response to Written Questions Submitted by Hon. John D. Rockefeller IV 

TO Dr. Subra Suresh 

Question 1. The National Science Foundation supports two different research 
grants for graduate students: the Graduate Research Fellowships and the Integra- 
tive Graduate Education and Research Traineeship (IGERT) program. The Graduate 
Research Fellowships are awarded to individual graduate students and transferable 
to any university in the country; the IGERT fellowships are awarded to universities 
and can be used as a recruiting tool to bring in the top students to do cutting edge, 
interdisciplinary research at that university. The America COMPETES Reauthoriza- 
tion mandated equal treatment for both fellowship programs such that funding in- 
creases or decreases at the same rate. Yet, NSF has proposed an increase of over 
10 percent for the Graduate Research Fellowships to support a stipend increase and 
a new class of 2,000 fellows with no corresponding increase for IGERT. What is the 
justification for increasing funding for Graduate Research Eellowships, but not the 
IGERT fellowships? 

Answer. NSF is deeply committed to strategically advancing its multifaceted port- 
folio by supporting science, technology, engineering, and mathematics (STEM) edu- 
cation through its workforce programs. There are three reasons for the proposed 
funding increase for the Graduate Research Fellowship (GRF) program: 

(1) An increase in the amount of ongoing commitments due to an increase in 
the total number of GRF fellows resulting from the doubling of new fellowship 
awards from 1,000 to 2,000 beginning in Fiscal Year 2010; 

(2) An increase, in Fiscal Year 2012, in the cost-of-education allowance from 
$10,500 to $12,000; and 

(3) An increase in the dollar amount of the GRF stipend, which has not been 
raised since Fiscal Year 2004, from $30,000 to $32,000. The stipend increase 
will be implemented in Fiscal Year 2013. 

The Graduate Research Fellowship program is one important mechanism for de- 
veloping the future workforce in STEM research and education. NSF also invests 
in traineeships, another important mechanism, through the Integrative Graduate 
Education and Research Traineeship (IGERT) program and other directorate-spe- 
cific programs (e.g., NSF centers such as the Science and Technology Centers and 
Engineering Research Centers). 

In considering the spirit of the America COMPETES Reauthorization Act of 2010, 
NSE’s Division of Graduate Education (DGE) is focusing NSF-wide attention on the 
various modes in which the Foundation supports graduate students including 
traineeships, fellowships, and research assistantships. DGE is exploring the best 
ways to ensure that graduate students’ experiences prepare them well for careers 
in higher education, fundamental and applied research, or other sectors of the ad- 
vanced research workforce. In 2013, NSF will review the IGERT program and do 
so in the context of the full range of opportunities for graduate student support to 
determine the most productive directions going forward. 

Question 2. Scientific collections, held in hundreds of museums and universities 
throughout the country as well as around the world, are an integral part of the Na- 
tion’s scientific infrastructure and an essential research resource. While OSTP is di- 
recting agency efforts across the Eederal Government to preserve and maintain gov- 
ernment science collections, the Administration’s Eiscal Year 2013 budget proposal 
places funding for support of non-governmental biological collections at risk. The 
budget request for the National Science Foundation proposes to change the competi- 
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tion for support under the Collections in Support of Biological Research (CSBR) pro- 
gram from annual to biennial, effectively cutting funding for the program in half. 

What alternatives does NSF see for continued support of these collections if this 
budgets cut comes to pass? What types of critical science research may be lost if 
the collections are unable to be maintained? 

Answer. NSF funds several programs that support biological collections and bio- 
diversity research: these are the Dimensions of Biodiversity (DoB) and the Advanc- 
ing Digitization of Biological Collections (ADBC) programs, supported through the 
Directorate for Biological Sciences (BIO) at an annual level of nearly $30 million 
combined. 

Over the past few years, two reports were issued based on results of surveys of 
federally supported collections: first, the 2008 National Science and Technology 
Council (NSTC) Interagency Working Group on Scientific Collections (for federally 
held collections) report; and second, the 2009 NSF Scientific Collections Survey (for 
non-Federal collections supported by Federal funds). In response, the collections 
community developed a strategic plan to establish a network of integrated biocollec- 
tions which was issued in July 2010. 

In response to this strategic plan, NSF issued a solicitation for the ADBC pro- 
gram to establish the central coordinating body of a national resource and to begin 
to fund projects that will digitize collections based on grand research problems in 
biology. A year later, in 2011, NSF’s Geosciences (GEO) directorate joined the effort 
to begin to integrate the paleontological collections online. 

Challenging financial times often translate into hard decisions for funding prior- 
ities. BIO strives to sustain support for disciplinary programs, since they are the 
foundation of the biological sciences and the source of some of its most innovative 
and transformative discoveries; however, they have also chosen to support important 
new priorities such as DoB and ADBC. To accomplish this, BIO has staggered and/ 
or reduced some non-core research competitions, such as Collections in Support of 
Biological Research (CSBR). BIO is optimistic that in the long run, support via 
ADBC will secure essential knowledge from biological collections while at the same 
time providing broader access via data portals. It will also expand access for learn- 
ing activities for K-12 through college classes. Creative management of BIO’s re- 
sources will help insure that the biological research supported by the NSF remains 
strong, vibrant, and always at the leading edge. 

Question 3. The National Radio Astronomy Observatory (NRAO) runs domestic fa- 
cilities, such as the Green Bank Telescope in West Virginia, that serve all of the 
U.S. astronomy community. In conjunction with the National Science Foundation, 
NRAO is also building the ground-breaking international Atacama Large Millimeter 
Array (ALMA) in Chile with international partners. By operating ALMA and domes- 
tic facilities in an integrated fashion, NRAO ensures that ALMA and these facilities 
maximize their scientific return for American researchers. How are you ensuring 
that these investments both leverage and contribute to our critical domestic science 
facilities? 

Answer. Valuable synergies exist among ALMA and the domestic radio astronomy 
facilities operated by Associated Universities, Incorporated (AUI/NRAO), especially 
in the areas of critical personnel expertise, shared user and technical support and 
software tool development. For example, the Karl G. Jansky Very Large Array 
(JVLA) and ALMA use the same archive system for data storage as well as the 
same suite of software for data processing and analysis by users and for data qual- 
ity assessment. The engineers and technicians responsible for designing and manu- 
facturing the ALMA receivers are also responsible for fabrication and support of the 
JVLA receivers. Both sets of receivers have been designed and produced at the 
shared development laboratory at NRAO. 

The National Science Board is also interested in this topic and is urging that the 
next competition for the management and operation of the North America contribu- 
tions to Alma be separated from that for the domestic NRAO facilities. NSF will 
complete the next cooperative agreement(s) for NRAO and ALMA through an open, 
merit-based review process. In preparation for the competition, NSF is assessing the 
merit and cost of the Board’s suggested approach. 

Question 4. Many currently operating NSF astronomical facilities are proposed to 
have funding cuts in Fiscal Year 2013. NRAO domestic facilities in West Virginia, 
New Mexico, and Virginia are proposed to be cut by 5 percent, resulting in the need 
to lay off 25 full time employees and potentially scale hack scientific services at one 
of the telescopes so that it would no longer operate as a general use facility for the 
benefit of the whole U.S. astronomical community. How will these cuts impact re- 
searchers’ access to critical infrastructure and the retention of core U.S. scientific 
capabilities? 



67 


Answer. The NSF Division of Astronomical Sciences (AST) in the Directorate for 
Mathematical and Physical Sciences continually assesses the balance of funding 
among new and operating facilities and research and education grants to maximize 
the scientific return on investment. A key element of this assessment is AST’s Port- 
folio Review process. Scheduled for release in the fall of 2012, this review will rec- 
ommend the balance of funding across all elements of AST’s investment portfolio in 
the context of science priorities articulated in the Astronomy and Astrophysics 

Decadal Survey, issued in 2010 {www.nap.edu I catalog.php?record id=12951). In 

advance of these recommendations, NSF’s Fiscal Year 2013 request for astronomical 
facilities will maintain critical infrastructure and scientific capabilities while sus- 
taining grant support for the U.S. research community. 

In response to the proposed budget in Fiscal Year 2013, Associated Universities, 
Incorporated (AUI/NRAO), the managing entity of NRAO, has prioritized the trans- 
formative capabilities of ALMA and the Karl G. Jansky Very Large Array (VLA) 
and has targeted reductions for the Green Bank Telescope (GBT) and the Very Long 
Baseline Array (VLBA). NSF has encouraged AUI/NRAO to consult with the com- 
munity on delivering the greatest scientific return from these facilities within cur- 
rent budget scenarios. With NSF’s encouragement, AUI/NRAO is also actively 
searching for outside funding and partnerships to support GBT and VLBA oper- 
ations. 


Response to Written Questions Submitted by Hon. John Boozman to 
Dr. Subra Suresh 

Question 1. Regarding the EPSCoR program, do you have any current plans to 
change the scope or mission of the program? What are the principle economic bene- 
fits of the EPSCoR program to tbe entire nation? Do you think supporting the 
EPSCoR program is in the best interests of our nation? 

Answer. The Experimental Program to Stimulate Competitive Research (EPSCoR) 
assists the National Science Foundation (NSF) in its statutory mandate “to 
strengthen research and education in science and engineering throughout the 
United States and to avoid undue concentration of such research and education.” 
Supporting the EPSCoR program promotes the development of each eligible jurisdic- 
tion’s science and technology resources through partnerships involving universities, 
industry, local government, and Eederal research and development agencies. There 
are no current plans to change the mission of the NSF EPSCoR program. NSF is 
seeking, however, input through the following two program evaluations: 

• The Science and Technology Policy Institute (STPI) is performing an in-depth, 
life-of program assessment of NSF EPSCoR activities and their outputs and out- 
comes. Based on this assessment, STPI will provide recommendations for better 
targeting funds to those jurisdictions for which the EPSCoR investment can re- 
sult in the largest incremental benefit to their research capacity. This evalua- 
tion focuses on progress in research competitiveness, infrastructure develop- 
ment, broadening participation in science and engineering, and science, tech- 
nology, engineering, and mathematics (STEM) workforce development within 
EPSCoR jurisdictions. The anticipated completion date of the report is Decem- 
ber 2013. 

• The National Academy of Sciences is performing a study of EPSCoR and 
EPSCoR-like programs as directed in Section 517 of P.L. 111-358: the America 
COMPETES Reauthorization Act of 2010. Agencies with active programs are 
the Department of Energy, the Environmental Protection Agency, the National 
Aeronautics and Space Administration, the National Institutes of Health, NSF, 
and the United States Department of Agriculture. The output for this evalua- 
tion will provide recommendations that may have policy implications for Fed- 
eral agencies that have EPSCoR and EPSCoR-like programs. The expected com- 
pletion date for this evaluation is August 2013. 

Economic benefits to the Nation are as varied as the EPSCoR jurisdictions them- 
selves. The EPSCoR program provides key resources to strengthen the physical, 
human, and cyber infrastructure needed to ensure the sustained development of 
such a workforce. EPSCoR investments also provide pathways for diverse underrep- 
resented groups in STEM to more fully participate in the Nation’s science and tech- 
nology enterprise. For example, Arkansas’ EPSCoR project strengthens research in 
areas with major economic development potential. Integral parts of the project are 
entrepreneurial training, support for commercialization, and an educational out- 
reach program that targets tbe technology workforce. A patent application has been 
submitted based on research stemming from Arkansas’ project that centers on plant 
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derivatives with potential applications to human pain mitigation, Parkinson’s dis- 
ease, and certain cancers. When results such as this are compiled for all of the 29 
EPSCoR jurisdictions, individually and collectively, the EPSCoR jurisdictions con- 
tribute significantly to key national priorities in energy, rural health, nanotech- 
nology, homeland security, sustainability, computational science, and knowledge- 
based economic development. 

Question 2. In order to stimulate more innovative scientific research, we need to 
make sure that we sustain future investigator workforce. For example, it is my un- 
derstanding that the National Institutes of Health is emphasizing grants to new in- 
vestigators and putting more scrutiny to existing investigators with more than $1.5 
Million in grant support. It is my understanding that the NSF is also doing some- 
thing similar. What specific plans do you have in place to implement such a policy? 
How effective is this plan? 

Answer. It is an important part of NSF’s mission to stimulate and support a 
workforce of future scientists and engineers. New and early career investigators are 
supported both through grants from NSF’s CAREER program (Faculty Early Career 
Development program) and through grants from NSF’s broad portfolio of research 
programs. All NSF program officers strive to fund a balanced portfolio that includes 
awards to new investigators. The number of new investigators funded by NSF is 
tracked regularly and reported annually in the Merit Review Report. While the 
funding rates of both “new Pis” (individuals who have not served as the PI or co- 
PI on an NSF award -with the exception of doctoral dissertation awards, graduate 
or postdoctoral fellowships, research planning grants, conferences, symposia, and 
workshops) and “Prior Pis” (individual that have served as a PI or Co-PI on an NSF 
award) have decreased over the past decade, the ratio has remained relatively sta- 
ble. In Fiscal Year 2011, the funding rate for new investigators was 15 percent, and 
for prior investigators it was 25 percent. 

Although NSF always carefully scrutinizes the budgets proposed by investigators, 
NSF does not impose specific a priori limits on the number of awards or the amount 
of funding a researcher may receive. Such limits could impede the Foundation’s abil- 
ity to fund creative ideas for bold, complex research, including research that in- 
volves interdisciplinary teams. It is important to note that relatively few awardees 
receive large amounts of NSF research funding. In Fiscal Year 2011, less than 1.5 
percent of NSF-funded principal investigators (Pis) had over $1.0 million in active 
research award funding. Only 4.4 percent of Pis had more than two active research 
awards. 


Response to Written Question Submitted by Hon. Mark Pryor to 
Dr. Mason Peck 

Experimental Program to Stimulate Competitive Research (EPSCoR) 

Question. NASA’s budget request for EPSCoR barely keeps the doors open. Even 
more troubling is NASA’s request for only $24M for the Space Grant program. 

Just last month both Dr. Holdren and Dr. Suresh attended a workshop in this 
room on the EPSCoR program. Several years ago DoD ended their EPSCoR pro- 
gram. 1 am very concerned that the Federal Government is headed in the wrong 
direction with respect to funding EPSCoR. 

• Is NASA’s Education Program committed to funding EPSCoR and the Space 
Grant Program? 

• What does the Congress need to do to make EPSCoR a higher priority for Fed- 
eral research agencies such as NASA? 

Answer. The Fiscal Year 2013 President’s Budget, and notional out-year budgets 
through Fiscal Year 2017, request $33M for the Aerospace Research and Career De- 
velopment (ARCD) program, which consists of the National Space Grant College and 
Fellowship Program (Space Grant) and the Experimental Program to Stimulate 
Competitive Research (EPSCoR). The Office of Education proposes to allocate 33 
percent of its funding in support of these programs. 

The Aerospace Research and Career Development program strengthens the re- 
search capabilities of the Nation’s colleges and universities and provides opportuni- 
ties that attract and prepare increasing numbers of students for NASA-related ca- 
reers. The student programs serve as a major link in the pipeline for addressing 
NASA’s human capital strategies. The programs build, sustain, and effectively de- 
ploy the skilled, knowledgeable, diverse, and high-performing workforce needed to 
meet the current and emerging needs of NASA and the Nation. The research con- 
ducted contributes to the research needs of NASA’s Mission Directorates and the Of- 
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fice of the Chief Technologist, and advances the Nation’s scientific and technology 
innovation agendas. 

Though the Office of Educations funding is being reduced to focus limited funds, 
NASA remains committed to advancing high quality STEM education using NASA’s 
unique capabilities, and to leveraging our contributions with Federal and other part- 
ners as they tackle the STEM challenges we face. NASA will align the activities con- 
ducted by each of these programs with the priorities identified in the 5-year STEM 
strategic plan issued by the National Science and Technology Council’s Committee 
on STEM Education and with the NASA Strategic Plan. The Agency will coordinate 
the education activities within NASA’s Office of Education, Mission Directorates, the 
Office of the Chief Technologist, and Centers, to ensure that the educational activi- 
ties are synergistic with the programs proposed to be funded in this account. 

o 



